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Abstract 
 
 Analyzing past tropical cyclone activity enables researchers to recognize patterns of 
hurricane variability, estimate hurricane return periods, and assess local risk to future storms. 
This paleotempestology study used original primary data to make the historical record as 
comprehensive and accurate as possible for three major hurricanes: October 1844, October 1846, 
and September 1848. This thesis presents the reconstructed storm tracks, assesses the societal 
impacts, and evaluates the storm intensity of these three major hurricanes for the eastern U.S. 
and Cuba. The data utilized in this study include ship logbooks, newspapers, diaries, and 
instrumental meteorological records. A geographic information system (GIS) was used to 
construct the storm tracks of all three hurricanes and to map synoptic temperature data for the 
October 1846 and September 1848 storms. The estimated intensity of the tropical cyclones 
throughout their life cycle was included in the storm tracks, and intensity upon landfall was 
categorized based on the Saffir-Simpson scale. The results show that the October 1844 storm 
made landfall in western Cuba as a category 4 hurricane, causing substantial damages to 
Matanzas and the surrounding area. The October 1846 hurricane struck western Cuba with the 
intensity of a category 5 hurricane, producing devastating impacts in Havana before transitioning 
to an extratropical cyclone as it traveled northward across the eastern United States. The 
September 1848 storm originated in the western Gulf of Mexico and made landfall near Tampa 
Bay, Florida as a category 4 hurricane. This detailed investigation of individual historical 
hurricanes is an important step towards a more complete understanding of local-level hurricane 
risk as well as basin-wide hurricane variability. 
vii 
 
 
 
 
 
Chapter 1: Introduction 
 
Hurricanes are destructive natural phenomena that cause devastating impacts, particularly 
to coastal populations, incurring costly damages and often resulting in loss of life. Analyzing 
past tropical cyclone activity enables researchers to recognize patterns of hurricane variability 
and estimate risk of future storms. Originally created to aid in track forecasting, the National 
Hurricane Center (NHC) compiled historical tropical cyclone data in the North Atlantic 
hurricane database, or HURDAT. A recent reanalysis of the hurricane record produced the 
second-generation database, known as HURDAT2 (Landsea and Franklin 2013). The best tracks 
provided in HURDAT contain six-hourly positions and intensities for all known tropical 
cyclones in the North Atlantic Ocean from 1851 to present day (Landsea et al. 2004). While 
HURDAT serves as a valuable tool for researchers and the public alike, the record is limited in 
its usefulness due to its relatively brief time range and incompleteness. For example, several 
known major hurricanes with substantial impacts occurred in the 1840s, yet the tracks of these 
storms are not found in the HURDAT record. The purpose of this study is to re-construct 
hurricane tracks and assess the impacts of three major 1840s hurricanes, including the storms of 
October 1844, October 1846, and September 1848.  
It is important to address the limitations of the existing hurricane record because a longer 
and more complete database is useful in several ways. Assessing the impacts of pre-HURDAT 
hurricanes can help researchers better understand hurricane risk at the regional and local scales. 
Although hurricane return rates have been estimated for the coastal counties of the United States 
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(e.g., Blake et al. 2011), they are based on a record of about 165 years that does not reflect long-
term tropical cyclone variability and all worst case scenarios. One of only two known major 
hurricanes to impact the Tampa Bay area occurred in 1848, which produced the highest storm 
tide ever recorded in the bay (Lin and Emanuel 2015). Furthermore, the 1844 and 1846 storms 
are two of the most destructive hurricanes in Cuba’s history (Pérez Suárez et al. 2001). Because 
an active period of the region’s hurricane history is not included in calculations of return rates, 
exclusion of this data in frequency analyses can lead to an underestimation of risk. By 
lengthening the hurricane record, estimates of return rates can be improved, leading to more 
accurate assessments of local vulnerabilities to tropical cyclones. Also, analyzing how synoptic 
scale features influence the track and intensities of these storms helps to further the scientific 
understanding of meteorological processes, resulting in improved forecasting. 
Additionally, extending the hurricane database will help scientists better understand how 
different modes of variability, such as El Niño Southern Oscillation (ENSO), the Atlantic 
Multidecadal Oscillation (AMO), and the North Atlantic Oscillation (NAO), influence patterns 
of landfalling hurricanes. Both AMO and ENSO are known to affect the annual frequency of 
Atlantic hurricanes (Chylek and Lesins 2008; Donnelly and Woodruff 2007; Landsea et al. 1999; 
Nyberg et al. 2007; Zhang and Delworth 2006), while the NAO tends to influence hurricane 
tracks and landfalling locations (Elsner et al. 2000). However, the effects of climate state 
variables on hurricane patterns are complex, and much remains unknown, as active Atlantic 
hurricane years are possible without forcing from major teleconnections. More data on where 
and when hurricanes make landfall will help forecasters better predict hurricane activity for any 
given year. Furthermore, with a warming climate, understanding the influences of sea surface 
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temperatures (SSTs) on hurricane frequency and intensity is rapidly becoming an issue of great 
importance.   
A detailed investigation of individual historical hurricanes is an important step towards a 
more complete understanding of local-level hurricane risk as well as basin-wide hurricane 
variability. The main goal of this study is to reconstruct the tracks of pre-HURDAT hurricanes 
through an analysis of primary source data. The study will use historical documentary sources, 
including ship logs and newspapers, to refine the trajectories and assess the intensities of three 
major hurricanes from the 1840s. An analysis of hurricane impacts as described in damage 
reports from past hurricanes will produce a clearer picture of hurricane risk at the local scale. 
The study will also provide a framework for further studies of historical hurricanes in the 
Atlantic Basin. Additionally, individual hurricane reconstructions contribute to broader efforts to 
extend the North Atlantic hurricane database.   
 
1.1 Hurricane Climatology 
 Historical analyses of hurricane size, position, and intensity require an understanding of 
the meteorological and climatological factors that influence these storm characteristics. For a 
tropical cyclone to develop and eventually strengthen into a hurricane, certain environmental 
conditions must be met. Important factors for hurricane formation include warm SSTs, weak 
vertical wind shear, and atmospheric instability. SSTs that meet or exceed 26.5° C and extend 
deep into the ocean are favorable for hurricane formation and intensification (Gray 1968; Elsner 
and Kara 1999). In the North Atlantic, hurricane formation usually takes place between 8° N and 
20° N in regions of low vertical wind shear, since high vertical wind shear inhibits hurricane 
development by disrupting the flow of rising air currents (Gray 1968; Elsner and Kara 1999). In 
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the North Atlantic, hurricane season spans from June to November, with peak tropical cyclone 
activity occurring in September when oceanic and atmospheric conditions are most conducive to 
hurricane formation (Elsner and Kara 1999). Within the hurricane season, shifts in the location of 
tropical cyclone development and storm trajectory are explained by seasonal changes of the 
position and intensity of the equatorial trough and vertical wind shear (Gray 1968). 
1.1.1 Storm Characteristics and Measurement 
 Tropical cyclones are typically characterized in terms of their size and intensity, both of 
which play a vital role in determining damage from hurricane-force winds and storm surge. 
HURDAT best track data sets include the position, central pressure, and maximum wind speed of 
tropical cyclones at 6-hour intervals, yet lack information on the radius of maximum winds 
(Murnane 2004). The radius of maximum winds is an indication of a hurricane’s size, as 
measured by the distance from the center of the storm to the band of strongest winds (Ho 1989). 
While a hurricane’s size is not necessarily an indicator of its intensity, measurements of a wind 
radii help to estimate the spatial extent of wind damage from a storm and are an important factor 
in predicting storm surge levels (Ho 1989; Elsner and Kara 1999). 
 The intensity of a tropical cyclone is measured either by a minimum value in central 
pressure or a maximum value in sustained surface wind speed. The minimum central pressure of 
a hurricane occurs within the eye of the storm, and the maximum winds occur within the eye 
wall (Elsner and Kara 1999). When maximum wind speed data is not available, it is possible to 
estimate a storm’s wind speed from a central pressure measurement. Based on the relationship 
between surface wind speed and air pressure, equations specific to four regions of the Atlantic 
Basin were developed as a part of the HURDAT re-analysis project (Landsea et al. 2004). For 
historical hurricanes, direct measurements of minimum central pressure and maximum surface 
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winds are often unavailable due to observational limitations. As a consequence of improved 
technologies, such as weather satellites and aircraft reconnaissance, measurements of hurricane 
intensity have improved substantially over time (Landsea and Franklin 2013).  
1.1.1.1 Intensity Scales 
Although a minimum central pressure measurement within a tropical cyclone provides a 
better estimation of intensity than wind speed, the most commonly applied intensity scales 
classify storms according to measurements or estimations of maximum sustained surface winds 
(Elsner and Kara 1999; Simpson and Saffir 1974). As defined by the NHC, a tropical storm is a 
tropical cyclone with maximum sustained wind speeds of 34 kt (39 mph) or greater. A hurricane 
is a tropical cyclone with sustained winds of at least 64 kt (74 mph). The NHC uses the Saffir-
Simpson scale to assign hurricanes an intensity value between 1 and 5 based on calculated 1-
minute averages of maximum sustained wind speeds (see Table 1.1). Tropical cyclones with 
maximum sustained wind speeds greater than or equal to 111 mph (categories 3-5) are 
considered major hurricanes.  
Table 1.1: Saffir-Simpson Hurricane Wind Scale. 
Category 1 Category 2 Category 3 Category 4 Category 5 
64-82 kt  
(74-95 mph) 
83-95 kt  
(96-110 mph) 
96-112 kt  
(111-129 mph) 
113-136 kt  
(130-156 mph) 
137 kt +  
 (157 mph +) 
 
Source: http://www.nhc.noaa.gov/aboutsshws.php 
Prior to the invention and widespread implementation of the anemometer for measuring 
wind speed, tropical cyclone intensity was classified according to several scales, including the 
Beaufort scale (see Table 1.2). Developed in 1805 by Sir Francis Beaufort of the U.K. Royal 
Navy, the Beaufort scale classifies winds on a scale ranging from 0 to 12 based on the 
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relationship between winds and observed sea conditions. Estimations of wind speed using the 
Beaufort scale are limited given that the top ranking on the Beaufort scale is equivalent to only a 
category 1 hurricane on the Saffir-Simpson scale. Despite this limitation, the Beaufort scale is 
commonly used to assess the intensity of historical tropical cyclones (Landsea et al. 2004; 
Chenoweth 2007, 2014). Additionally, some reconstructions of historical hurricanes use a 
Table 1.2: Beaufort Wind Scale. 
 
Source: http://www.spc.noaa.gov/faq/tornado/beaufort.html. 
Force Wind 
(Knots) 
WMO 
Classification 
Appearance of Wind Effects 
0 Less than 1 Calm Sea surface smooth and mirror-like 
1 1-3 Light Air Scaly ripples, no foam crests 
2 4-6 Light Breeze Small wavelets, crests glassy, no breaking 
3 7-10 Gentle Breeze Large wavelets, crests begin to break, 
scattered whitecaps 
4 11-16 Moderate Breeze Small waves 1-4 ft. becoming longer, 
numerous whitecaps 
5 17-21 Fresh Breeze Moderate waves 4-8 ft taking longer form, 
many whitecaps, some spray 
6 22-27 Strong Breeze Larger waves 8-13 ft, whitecaps common, 
more spray 
7 28-33 Near Gale Sea heaps up, waves 13-19 ft, white foam 
streaks off breakers 
8 34-40 Gale Moderately high (18-25 ft) waves of greater 
length, edges of crests begin to break into 
spindrift, foam blown in streaks 
9 41-47 Strong Gale High waves (23-32 ft), sea begins to roll, 
dense streaks of foam, spray may reduce 
visibility 
10 48-55 Storm Very high waves (29-41 ft) with overhanging 
crests, sea white with densely blown foam, 
heavy rolling, lowered visibility 
11 56-63 Violent Storm Exceptionally high (37-52 ft) waves, foam 
patches cover sea, visibility more reduced 
12 64+ Hurricane Air filled with foam, waves over 45 ft, sea 
completely white with driving spray, visibility 
greatly reduced 
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modified Fujita wind scale to estimate wind speeds of tropical cyclones from reported damages 
to vegetation and man-made structures (Boose 2004; Chenoweth 2007).   
1.1.2 Hurricane Variability 
The Earth’s climate is subject to both cyclic variations and long term transformations that 
alter global circulation patterns. The oceanic and atmospheric changes associated with these 
climate fluctuations have known effects on Atlantic hurricane activity. Because of rising SSTs 
associated with global climate change, relatively predictable patterns may be disrupted. Yet, 
much remains unknown about the impact that warming oceans will have on hurricane frequency 
and intensity. Historical hurricane reconstructions can help researchers better understand the 
complex relationships between climate patterns and hurricane activity, which is an important 
step towards assessing the risks associated with higher SSTs.  
1.1.2.1 Teleconnections 
 Many scientific analyses have been conducted to understand how regular variations in 
Earth’s climate affect hurricane activity in the Atlantic Ocean.  Factors that are known to 
influence the frequency, intensity, or location of hurricanes include ENSO, the West African 
monsoon, AMO, and NAO (Chylek and Lesins 2008; Colbert and Soden 2012; Donnelly and 
Woodruff 2007; Elsner et al. 2000; Landsea et al. 1999; Nyberg et al. 2007; Zhang and Delworth 
2006). In the case of ENSO, equatorial Pacific SSTs alternate between warm El Niño phase and 
cool La Niña phase every 2 to 7 years, which can change the conditions necessary for hurricane 
formation in the Atlantic. Following an analysis of the tropical cyclone record from 1944 to 
1996, Landsea et al. (1999) found that there were 36% more named tropical cyclones in the 
Atlantic during La Niña years than during El Niño years. In a study of tropical cyclone activity 
from 1950 to 2010, Colbert and Soden (2012) calculated an average of 2.84 tropical cyclones per 
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season during El Niño years, compared to an average of 4.70 tropical cyclones per season for La 
Niña years. Other studies focus on the influence of ENSO on tropical cyclone activity during 
individual hurricane seasons. For example, Collins and Roache (2009) examined the influence of 
El Niño on the inactive 2009 hurricane season, establishing that tropical cyclone activity during 
the 2009 season was comparable to past seasons with similar El Niño events. Donnelly and 
Woodruff (2007) demonstrated that geological methods could be utilized to reach the same 
conclusion about the effect of ENSO on hurricane frequency, establishing that the connection 
between ENSO and hurricane activity dates back thousands of years. It is now commonly 
understood that there is a less active hurricane season in the Atlantic during El Niño years than 
La Niña years because increased wind shear hinders tropical cyclone formation (Donnelly and 
Woodruff 2007). Additionally, Colbert and Soden (2012) found that changes in the phase of 
ENSO influence the trajectory of tropical cyclones in the Atlantic basin. On average, the tracks 
of tropical cyclones that occur during La Niña seasons extend farther to the west than the tracks 
of tropical cyclones that form during El Niño years, implying that there is a greater threat of 
landfalling hurricanes during the La Niña phase of ENSO. 
Besides ENSO, other climate variables are known to influence Atlantic hurricane 
patterns. Research suggests that the fluctuating strength of the West African monsoon is closely 
associated with the number of hurricanes that form in the Atlantic basin (Donnelly and Woodruff 
2007; Landsea et al. 1999). During strong monsoonal years, there are more convective storms 
and higher precipitation totals in tropical regions of Africa, which in turn affects conditions for 
hurricane formation off the western coast of the continent. Per Landsea et al. (1999), there is a 
32% increase in named Atlantic storms during West Africa’s wet years as compared to dry years. 
The sedimentary analysis conducted by Donnelly and Woodruff (2007) confirms the correlation 
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between monsoonal strength and Atlantic hurricane frequency. Further complicating the 
situation, multi-decadal changes in the AMO are also linked to fluctuations in Atlantic hurricane 
frequency. According to a study by Chylek and Lesins (2008), during the past century and a half 
there has been an oscillating pattern in Atlantic hurricane activity that occurs over approximately 
60-year periods. During years with a high AMO index, which is associated with elevated 
Atlantic SSTs, there tends to be increased hurricane activity in the Atlantic (Nyberg et al. 2007; 
Zhang and Delworth 2006). Interestingly, the 1830s and 1840s were relatively active periods of 
hurricane activity despite the fact that reconstructions of the AMO by Gray et al. (2004) show 
that the AMO was in a cool phase during the first half of the 19th century. Detailed 
reconstructions of early 19th century hurricanes may aid scientists in understanding the reasons 
for this incongruity. 
 In addition to the previously discussed teleconnections, there is a possible link between 
the NAO and the trajectories of Atlantic hurricanes (Colbert and Soden 2012; Elsner et al. 2000). 
The NAO is an inter-annual pattern of changing sea level pressure related to the migrating 
position of Bermuda high over the Atlantic Ocean. Elsner et al. (2000) found that a strong 
positive NAO tends to correspond with the formation of higher latitude hurricanes that are more 
likely to make landfall on the Atlantic coast as the area of high pressure moves northeast. When 
the NAO is neutral, the Bermuda high remains in place over the southwestern region of the 
North Atlantic, guiding tropical storms into the Gulf of Mexico. While Colbert and Soden (2012) 
note similar shifts in the locations of tropical cyclone tracks during the changing phases of the 
NAO, the differences were not statistically significant. This suggests that the NAO has little 
influence on tropical cyclone tracks in the Atlantic basin. 
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Although much is already known about the impact that regular climate variation has on 
Atlantic hurricane patterns, a more complete hurricane database will help climate scientists better 
understand how teleconnections affect the frequency, intensity, and location of tropical cyclones. 
By reconstructing the tracks and assessing the intensities of three major 1840s hurricanes, this 
research will contribute to the study of interannual and interdecadal hurricane variability.  
1.1.2.2 Climate Change 
In the age of anthropogenic climate change, researchers are working to predict the 
impacts of rising SSTs on global atmospheric and oceanic patterns. Numerous studies have 
attempted to determine the connection between increasing Atlantic SSTs and hurricane activity, 
each with varying results. While some research results suggest that hurricanes are becoming 
more frequent or intense because of climate change (Knutson and Tuleya 1999; Webster et al. 
2005; Hoyos et al. 2006), others claim that higher Atlantic SSTs are unlikely to significantly 
alter tropical cyclone frequency (Donnelly and Woodruff 2007; Nyberg et al. 2007). A 
commonly cited study by Webster et al. (2005) notes a 30-year trend toward more frequent and 
intense hurricanes in the North Atlantic. However, some climate research contradicts the idea 
that the number of tropical cyclones that occurred in the Atlantic between 1995 and 2005 was 
unusually high. It has been shown that the trend of increased hurricane frequency is not 
unfamiliar, but rather it reflects regular climatic variation such as the AMO (Nyberg et al. 2007). 
Furthermore, studies have demonstrated that cyclic climate patterns and variation in wind shear 
have a greater influence on hurricane activity than higher overall SSTs (Donnelly and Woodruff 
2007; Nyberg et al. 2007).  
While the intensity of future hurricanes may increase slightly as a consequence of 
warming oceans, changes in Atlantic tropical cyclone activity over time are likely to be mixed 
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(Vecchi and Knutson 2008; Knutson et al. 2010). A model proposed by Knutson and Tuleya 
(1999) predicts slightly more intense hurricanes due to climate change, with future storms having 
on average 5% to 10% higher wind speeds and decreased central pressure. Other research 
suggests a strong statistical dependence between the number of category 4 and 5 hurricanes and 
SSTs (Hoyos et al. 2006). Bender et al. (2010) employ a model that predicts a near doubling of 
category 4 and 5 hurricanes in the Atlantic by 2100, even though the overall frequency of 
tropical cyclones is projected to decrease. Also, climate change will likely alter the genesis 
location and trajectories of Atlantic tropical cyclones (Colbert et al. 2013). A study by Colbert et 
al. (2013) projects that the weakening of the subtropical easterlies will cause a decrease in 
straight-moving westward storm tracks and an increase in recurving storm tracks, suggesting that 
tropical cyclones will be less likely to impact the Gulf of Mexico and Caribbean regions. 
Because the scientific literature remains unclear about the effect of rising SSTs on 
Atlantic hurricane activity, it is impossible to accurately predict how climate change will alter 
hurricane patterns. Some of this uncertainty is due to the limited hurricane record provided by 
HURDAT. Hagen and Landsea (2012) conducted a study to determine the likelihood that recent 
category 5 hurricanes would have been classified as category 5 had they occurred in the late 
1940s and early 1950s. The results of the study reveal that only two of the ten category 5 
hurricanes that occurred from 1992 to 2007 would have been classified as category 5 storms 
based on the observational records available in the 1940s. This suggests that there exists an 
underestimation of the intensity estimates for major hurricanes in the pre-satellite era, implying 
that these records are unreliable for trend analyses. Therefore, studies in the field of 
paleotempestology are becoming a vital part of climate change research. To predict long-term 
trends in tropical cyclone intensity, it is necessary to accurately estimate the intensity of 
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historical storms. To reduce uncertainties in the historical record, this study will re-assess the 
intensity of three major hurricanes in the pre-HURDAT era.  
 
1.2 Paleotempestology 
 The fundamental objective of this study is to reconstruct the tracks of three mid-19th 
century hurricanes by analyzing weather records and storm descriptions from historical 
documents such as newspapers and ship logs. This type of study is encompassed in the 
expanding field of paleotempestology, which is a recently established sub-discipline of 
climatology dedicated to the study of past tropical cyclone activity (Liu 2007). Muller et al. 
(2017) provide a comprehensive review of the field, presenting an overview of the various 
methods researchers utilize to study historic and pre-historic tropical cyclones. Some 
paleotempestology studies have used primary texts to determine the tracks of past hurricanes, 
while others have used geological methods to identify periods of frequent hurricane activity in a 
region. The findings of paleotempestology studies are often compared to the climatic record. By 
identifying connections between hurricane frequency and historic SSTs, scientists gain important 
knowledge about Earth’s climate history. Considering the increasingly urgent issue of climate 
change, the need for a detailed understanding of global climate patterns is becoming ever more 
important.  
1.2.1 Geological and Biological Proxies 
 Many paleotempestology studies use geological and biological records as proxies of 
major tropical cyclone events. Examples of geological proxies of hurricane activity include 
speleothems, beach ridges, and overwash deposits (Muller et al. 2017). Speleothems, or cave 
deposits such as stalagmites, have layers of calcium carbonate with low O18 values characteristic 
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of precipitation from a landfalling hurricane. Frappier et al. (2007) compare a 23-year stalagmite 
record to observed tropical cyclone activity in Belize, and the results show that speleothems can 
provide an accurate record of tropical cyclone frequency and intensity. This is significant 
because the karst limestone topography of Florida could potentially store numerous records of 
historic and prehistoric hurricanes. Other studies demonstrate the usefulness of geological 
proxies such as beach ridges and overwash deposits, which are products of sediment deposition 
from hurricane wave action and storm surge (Liu and Fearn 2000; Nott et al. 2009, 2013; 
Williams and Flanagan 2009). In lagoons or marshes, deposits of coarse sand or marine organics 
tend to indicate storm surge associated with hurricane activity (Ercolani et al. 2015; Liu and 
Fearn 2000). The age of these sediment layers can be estimated using geological dating methods, 
which is useful for approximating periods of major hurricane activity. 
Biological proxies such as coral and tree-ring analyses are also implemented in various 
paleotempestology studies, but questions about the utility and accuracy of these methods still 
exist (Kilbourne et al. 2011; Muller et al. 2017). Comparable to the way in which cave deposits 
record the low O18 levels typical of rainfall from tropical cyclone activity, corals are sensitive to 
changes in the O18 values of the water that surrounds them (Hetzinger et al. 2008). Additionally, 
tree ring patterns can be examined to distinguish the climatic conditions in which they have 
grown, and research by Li et al. (2011) shows how isotopic analyses of tree cores can provide 
further insight on past hurricane activity. 
1.2.1.1 Examples from Florida and Cuba 
Hurricane reconstructions derived from sediment core analyses provide a background for 
understanding long-term patterns of hurricane activity in Florida and Cuba (Ercolani et al. 2015; 
Lane et al. 2011; Liu and Fearn 2000; Peros et al. 2015). Sedimentary records from Western 
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Lake in the Florida panhandle present a record of hurricane landfalls that spans 7,000 years (Liu 
and Fearn 2000). These geological records indicate a period of frequent intense hurricane 
landfalls in northwest Florida that occurred between 1,000 and 3,400 years ago. Inactive periods 
include the time between 3,400 and 5,000 years ago as well as 1,000 years ago to present day. 
Liu and Fearn (2000) hypothesize that these changes in hurricane frequency may be due to shifts 
in atmospheric circulation and the location of the Bermuda high.  
A study conducted by Lane et al. (2011) in the “Big Bend” region of Florida developed a 
4,500-year hurricane record by examining sediment cores from a sinkhole near Apalachee Bay. 
The results indicate that a considerably active period occurred between 2,300 and 2,800 years 
ago, while an unusually inactive period is presently taking place. This phase of relatively 
infrequent hurricane activity that began approximately 600 years ago aligns well with the 
inactive period discovered by Ercolani et al. (2015). Two cores extracted from a site in southwest 
Florida indicate the presence of an active hurricane period that occurred between 1,000 and 500 
years ago and an inactive period from 500 to 150 years ago, which correspond to the Medieval 
Warm Period and the Little Ice Age, respectively (Ercolani et al. 2015). This finding suggests 
that hurricane landfall rates for this region reflect trends in North Atlantic SSTs, implying that 
global climate change may result in a higher frequency of hurricane impacts along the southwest 
Florida coastline. 
While paleoclimatic data from Cuba are rare, sediment core analyses conducted by Peros 
et al. (2015) provide some insight into the country’s long-term hurricane variability. The 
geological record from a lagoon in southeast Cuba indicates a period of frequent hurricanes from 
2,600 to 1,800 years ago, a quiet period from 1,000 to 500 years ago, and a more active period 
from 500 to 250 years ago. This pattern of hurricane activity parallels data from a study 
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conducted in Puerto Rico, supporting the idea that ENSO has a strong influence on hurricane 
variability (Donnelly and Woodruff 2007). Interestingly, the Cuban hurricane record from 1,000 
years ago to present contradicts the hurricane record of southwest Florida, as well as other 
Caribbean locations (Ercolani et al. 2015). One potential cause for this spatial variability is the 
changing location of Bermuda high with fluctuations in the NAO, which alters the trajectory of 
Atlantic Basin hurricanes (Liu and Fearn 2000; Peros et al. 2015). A reconstruction of tropical 
cyclone activity derived from an isotopic analysis of a stalagmite from Belize indicates reduced 
hurricane frequency in the western Caribbean over the past 450 years (Baldini et al. 2016). The 
study concludes that anthropogenic influences have resulted in the displacement of the Bermuda 
high northward, which has shifted hurricane tracks to the northeast. To determine the relative 
importance of these climatic factors in predicting hurricane activity, more paleotempestology 
research of all proxies should be conducted in Cuba. 
1.2.2 Historical Record 
Although geological and biological methods for studying past hurricanes are useful in 
several ways, these types of studies can be limited by the changing conditions of the physical 
environment. Moreover, the geological record does not aid in reconstructing the path of a 
hurricane over the open ocean, while documents such as ship logbooks often provide valuable 
information about a storm’s trajectory prior to landfall. Therefore, studies that examine 
documentary sources for indicators of historical hurricanes are becoming an increasing important 
and complimentary aspect of paleotempestology (Liu 2007). 
1.2.2.1 Primary Source Documents 
Primary sources that can be used to identify past hurricanes include newspapers, ship 
logbooks, weather reports, and personal communications such as diaries and letters. These 
15 
 
historical texts frequently include reports of damage or deaths caused by severe tropical storms, 
and occasionally record meteorological conditions (Mock 2004; Mock et al. 2010; Welford et al. 
2017).  By analyzing the meteorological data, descriptive terminology, and reports of damage in 
the historical record, it is possible to determine the existence of a tropical cyclone as well as its 
intensity and trajectory (Boose 2004; Chenoweth 2007; Landsea et al. 2004; Mock et al. 2010). 
Ship logbooks are a particularly important tool for re-creating tracks of historical 
hurricanes, since they provide information on weather conditions at numerous locations in the 
Atlantic Ocean. According to Mock (2012), ship logbooks are a valuable source of data for 
historical hurricane reconstructions because they are the only source from the early 19th century 
that include descriptions of weather with hourly temporal resolution, at times containing 
instrumental data analogous to modern first-order weather stations. Relevant data commonly 
extracted from the logbooks includes dates, geographic coordinates, wind speed and direction, 
and weather and sea conditions (García-Herrera et al. 2004; Jones et al. 2003; Mock et al. 2010; 
Mock 2012). If these records indicate the presence of a tropical cyclone, the data can then be 
analyzed to determine the intensity and direction of a passing hurricane. In fact, the 
groundbreaking work of William Redfield (1846) to reconstruct the trajectories of early 19th 
century Atlantic hurricanes relied heavily on data collected from shipping logbooks.  
Two of the world’s largest repositories of shipping records are the Archivo General de 
Indias (AGI) in Seville, Spain and the Public Records Office (PRO) in Kew, London (García-
Herrera et al. 2004). In addition to these collections, the National Archives in Washington, D.C 
is home to the U.S. Navy shipping logbook archives, offering a valuable supply of information 
on historical hurricanes (Chenoweth and Mock 2013). Logbooks from commercial ships, 
especially those from whaling archives, can also be used in tropical cyclone reconstructions; 
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however, navy logbooks tend to contain more weather observations and instrumental data (Mock 
2012). While these archives are a rich source of data, there are often limitations to accessing the 
logbooks firsthand. A project funded by the European Union (EU) in the early 2000s resulted in 
the creation of the Climatological Database for the World’s Oceans (CLIWOC). This publicly 
accessible database includes 273,269 weather observations from 1,624 logbooks of Spanish, 
French, British, or Dutch origin (Jones et al. 2003). However, only a limited amount of data in 
the database are likely useful directly for tropical cyclone reconstructions, and they do not 
contain some specifics present in the original accounts. The RECovery of Logbooks and 
International Marine (RECLAIM) data  project was established in 2005 to build on the success 
of the CLIWOC project (Wilkinson et al. 2011). The main objective of RECLAIM was to assist 
in imaging and digitizing previously unexploited logbook data from the UK archives and smaller 
marine archives in the Netherlands, France, and Germany for utilization in climate research. By 
incorporating data from logbook entries in historical hurricane analyses it is possible to improve 
the temporal and spatial continuity of reconstructed tropical cyclone tracks (Chenoweth 2006, 
2014). 
1.2.2.2 Chronologies  
Numerous chronologies have been compiled that list the dates and locations of known 
Atlantic hurricanes dating as far back as the time of Christopher Columbus. Notable 
chronologies include Poey (1855), Tannehill (1938), Ludlum (1963), and Chenoweth (2006), 
though numerous others exist as well. Most chronologies stem from the original work by Poey 
(1855), who made note of 400 Atlantic storms from 1493 to 1855 by examining newspapers and 
ship logs. While not devoid of inaccuracies, the books of Tannehill (1938) and Ludlum (1963) 
provide detailed descriptions of the path and impact of historical hurricanes, drawing from the 
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pioneering works of Poey (1855) and Redfield (1846). However, frequent errors existed in 
earlier chronologies due to limited knowledge and data, and more recent efforts to chronicle 
Atlantic hurricanes have worked to rectify these errors and inconsistencies (Chenoweth 2006). 
Chenoweth (2006) provides the most comprehensive and updated listing of Atlantic hurricanes, 
in which 37% of Poey’s originally documented storms are rejected. These chronologies are a 
vitally important resource for studying historical hurricanes that serve as a starting point for 
further detailed analyses of individual tropical cyclones.  
1.2.3 Hurricane Reconstructions 
There are some examples of paleotempestology studies conducted in the last few decades 
that use primary historical documents to identify and describe past hurricane activity in the 
Atlantic (Chenoweth and Divine 2008; Chenoweth 2014; Fernández-Partagás and Diaz 1996; 
García-Herrera et al. 2005; Mock 2004, 2008; Mock et al. 2010; Welford et al. 2017; Wheeler et 
al. 2009). In an effort to quantify long-term tropical cyclone variability in the western Atlantic 
and Caribbean, Fernández-Partagás and Diaz (1996) utilized primary sources such as newspapers 
and ship observations to document previously unknown tropical cyclones. This tropical cyclone 
reanalysis effort resulted in the correction of existing tracks and the addition of 105 storms to the 
tropical cyclone record for the period 1851 to 1890. García-Herrera et al. (2005) analyzed 
previously unexplored Spanish documentary sources to search for indicators of intense tropical 
cyclones, and this effort yielded meaningful outcomes. Following an exhaustive examination of 
tens of thousands of pages of text form the AGI, researchers added 70 new records of Atlantic 
hurricanes to the existing listings. This study also helped to verify the existence of 55 hurricanes 
that had been previously reported. After inspecting the collected data, García Herrera et al. 
(2005) found that several of the newly discovered hurricanes made an impact on Florida. The 
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study also revealed that the time between 1766 and 1780 was an exceptionally active period for 
hurricanes in the Caribbean region. Such investigations demonstrate the value of examining 
historical documentary sources, as such research can help to expand and verify the hurricane 
record. 
1.2.3.1 Regional and State-Level Analyses 
Because the history of Atlantic tropical cyclones is incredibly vast, paleotempestology 
researchers often pursue a narrower focus by compiling a comprehensive record of hurricane 
activity at the regional or state level (Chenoweth and Divine 2008; Mock 2004, 2008; Sandrik 
and Landsea 2013; Welford et al. 2017). Chenoweth and Divine (2008) established a time series 
of tropical cyclone activity in the Lesser Antilles that spans from 1690 to 2007, finding a total of 
258 hurricanes and 292 tropical storms in the region during that time. In this study, newspapers, 
ship logs, journals, and other historical documents were used to identify the location and 
intensity of tropical systems that passed through the 61.5°W meridian. These data were then 
applied to analyze long-term regional trends in tropical cyclone activity.  
Paleotempestology researchers have analyzed local documentary sources in an effort to 
expand the hurricane database of some southeastern states, including South Carolina, Louisiana, 
Georgia, and parts of Florida (Mock 2004, 2008; Sandrik and Landsea 2013; Welford et al. 
2017). For the state of South Carolina, Mock (2004) discovered new data on 68 storms from the 
mid-18th century to the mid-19th century by exploring primary texts such as plantation diaries and 
newspapers, as well as early instrumental records. It was noted that hurricane patterns between 
1778 and 1870 reflect modern trends of high decadal variability, with the 1830s being a 
particularly active decade for South Carolina. A detailed analysis of five 19th century hurricanes 
in South Carolina utilized local documentary sources to estimate the damage caused by hurricane 
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winds and storm surge and produced maps of damage acounts for the city of Charleston (Mayes 
2006).  This research found that a few tropical cyclones classified as major hurricanes in 
HURDAT likely did not have major hurricane impacts in South Carolina, illustrating the value of 
localized hurricane reanalyses. In Louisiana, Mock (2008) discovered new specific information 
on 83 storms for the period between 1779 and 1871, estimating a hurricane return rate of 2.79 
years. In this analysis, the intensity of historical tropical cyclones was classified based on 
damage reports, wind speeds, and pressure data, comparing damages to vegetation and storm 
surge to modern damage as described by the Saffir-Simpson scale. 
A regional hurricane chronology for northeast Florida and Georgia was compiled by 
Sandrik and Landsea (2013). With the goal of accurately extending the hurricane record for the 
region, their list included all possible tropical cyclones that affected the area from 1565 to 1899. 
In a study focused specifically on Georgia, Welford et al. (2017) concluded that 10 hurricanes 
made a significant impact on the state’s coast between the years 1750 and 1850. Through the 
examination of ship logs, newspapers, diaries, and other historical documents, it was found that 
75% of all Georgia hurricanes since the 1750s occurred during the 19th century. Although 
attempts to expand the hurricane database have been successful in other states, there has not yet 
been a strong effort to conduct a comprehensive paleotempestology study for the state of Florida, 
primarily due to a lack of reliable data prior to the mid-19th century.  
While efforts to extend the North Atlantic database have presented valuable new 
information on hurricane variability, they are often limited due to missing, incomplete, and 
inaccurate data. Prior to the implementation of weather satellites and aircraft reconnaissance, not 
all hurricanes impacts were accurately observed or recorded, and hurricanes that never made 
landfall were even more unlikely to be noted in the historical record. Figure 1.1 illustrates the 
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probability of observing a tropical cyclone, which progresses in a stepwise manner from about 
70% in the 1860s to 100% by the 1970s (Solow and Beet 2008). This undercount of tropical 
cyclones was due to a lack of observational technology, as well as the simple fact that all coastal 
areas were not populated in the early history of the U.S. Even the existing HURDAT record is 
incomplete, revealing an undercount bias of about 1.2 hurricanes per year prior to 1944 (Mann et 
al. 2007). Vecchi and Knutson (2008) developed an estimate of tropical cyclones that were 
missed each year in the pre-satellite era, which ranges from 0.25 storms per year in the mid-
nineteenth century to 3.4 storms per year in the 1880s. These corrections were then applied to 
trend analyses, revealing that the increasing trend of tropical cyclones from 1878 to 2006 is not 
statistically significant. Failing to consider the incompleteness of the record when researching 
historical hurricanes is dangerous because studying an uncorrected record can result in spurious 
correlations, such as an overestimation of the effect of increasing SSTs on hurricane frequency 
(Solow and Beet 2008). 
 
Figure 1.1: Tropical cyclone observational probability over time. 
Source: Solow and Beet (2008) 
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1.2.3.2 Storm Track Reconstructions 
The trajectories of tropical cyclones have been mapped since as early as the mid-19th 
century when William Redfield, a pioneer hurricane researcher, reconstructed the paths of early 
19th century North Atlantic tropical cyclones. Using what limited information was available at 
the time, approximated storm tracks were developed from a meticulous listing of data from ship 
logbooks and reports (Redfield 1846).  William Reid, another early hurricane scientist, studied 
Redfield’s tracks and analyzed the meteorological characteristics and tracks of other 1830s 
hurricanes (1838). The analyses and track reconstructions completed by Reid and Redfield act as 
the foundation for other historical hurricane studies, including the works of Ludlum (1963) and 
Ho (1989). The report produced by Ho (1989) focused on extreme tropical cyclones that made 
landfall along the Atlantic and Gulf of Mexico coasts in the 19th century. Ho provides maps 
showing the reconstructed tracks of these intense historical hurricanes, and also estimates the 
central pressure, radius of maximum winds, and speed and direction of forward motion of 
selected storms. Notably, this report includes analyses of the October 1846 and September 1848 
hurricanes (Figure 1.2), which are reanalyzed in this study. 
More recently, the HURDAT re-analysis project incorporated information from 
documentary sources in an effort to improve the best tracks of known hurricanes and to add two 
decades of data to the existing database (Landsea et al. 2004, 2007). In addition to expanding 
HURDAT to 1851, this research was important because it helped develop a methodology for 
reconstructing hurricane tracks and re-assessing tropical cyclone intensity. The historical record 
presented in HURDAT continues to be refined as additional primary source data are analyzed 
and methods for intensity assessment are refined (Chenoweth 2007, 2014).  
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Figure 1.2: Ho’s track reconstruction for the Tampa Bay hurricane of September 1848. 
Source: Ho (1989) 
Some paleotempestology studies aim to reconstruct the tracks and assess the impacts of 
individual tropical cyclones, often focusing on unusual storms or “worst-case” scenarios (Mock 
et al. 2010; Wheeler et al. 2009).  Notably, Wheeler et al. (2009) modeled the trajectory of a 
hurricane that occurred in August 1680, accomplishing one of the earliest known storm track 
recreations for the Atlantic Ocean. The storm center points along this approximated track were 
verified through an analysis of newspapers such as the London Gazette, ship logs obtained from 
the CLIWOC database, and diary entries. By analyzing changes in pressure data, the authors of 
this study concluded that this hurricane underwent extratropical transition (ET) as it recurved 
over the Atlantic and approached the British Isles. In addition, Mock et al. (2010) conducted an 
analysis of the Great New Orleans Hurricane of 1812 using mostly non-instrumental data from 
various documentary sources to reconstruct the storm’s track, assess its intensity, and summarize 
23 
 
its impacts. Another study by Chenoweth and Mock (2013) details the trajectory and impacts of a 
previously undocumented 1863 hurricane, which was the only hurricane known to have made 
landfall in the U.S. during the month of May. The success of these studies demonstrates the 
feasibility of recreating hurricane trajectories for pre-HURDAT tropical cyclones.  
 
1.3 Research Goals and Objectives 
Given that Redfield (1846) laid the foundation for reconstructing the tracks of mid-19th 
century storms, the collection of copious other data offers an excellent opportunity for a 
reanalysis of 1840s hurricanes. The goal of this study is to use primary texts to make the 
historical record as comprehensive as possible for three pre-HURDAT hurricanes: October 1844, 
October 1846, and September 1848. This goal was accomplished by realizing two central 
research objectives: 
1) Reconstruct hurricane best tracks for the storms of October 1844, October 1846, and 
September 1848 using data from historical documentary sources.  
2) Assess the local impact of these three major hurricanes and evaluate storm intensity 
upon landfall.  
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Chapter 2: Methodology 
 
2.1 Study Area 
This research incorporates data from various sites across the Atlantic Ocean, Gulf of 
Mexico, and Caribbean Sea, as well as the Caribbean islands, the United States, and Canada. For 
the hurricane track reconstructions, the study area is broadly defined as the North Atlantic Basin. 
The landfalling locations of the three hurricanes are the central focus for the assessment of local 
impacts and intensity. The primary affected areas included western Cuba (October 1844 and 
October 1846) and Florida, particularly the Florida Keys (October 1844 and October 1846) and 
Tampa Bay (September 1848). Storm impacts in numerous cities in the eastern U.S. are also 
assessed in the case of the October 1846 hurricane.   
2.1.1 Florida 
The state of Florida is highly vulnerable to hurricane impacts and has felt the effects of 
tropical cyclones hundreds of times in the past, as evidenced in the historical record. In Florida’s 
Hurricane History, Barnes (2007) describes every hurricane known to have struck Florida from 
its first settlement in the 16th century. In Florida’s Weather and Climate, Collins et al. (2017) 
focus a chapter on hurricanes and detail the impacts of some of the most significant storms. 
Notably, the Okeechobee hurricane of 1928 was the second-deadliest hurricane in American 
history, killing approximately 2,500 people (Collins et al. 2017). More recently, the active 
hurricane seasons of 2004 and 2005 were incredibly costly for Florida due to the six powerful 
tropical cyclones that affected the state (Collins et al. 2017). As of 2010, Florida has experienced 
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114 hurricane landfalls, 37 of which were classified as major hurricanes (Blake et al. 2011). In 
fact, 40% of all U.S. hurricanes have affected Florida, making it the most hurricane-prone state 
in the nation (Blake et al. 2011). Nonetheless, the hurricane record for the state is limited, given 
that much of south Florida was not settled until the late 19th century. Contributing to an effort to 
expand Florida’s limited hurricane record, this study re-assesses the impacts of major hurricanes 
from the 1840s. All three hurricanes analyzed in this study significantly affected the state of 
Florida, with two storms directly striking the coast.  
2.1.1.1 Florida Keys 
The Florida Keys are located in Monroe county, which has the highest hurricane 
frequency of any county in the U.S. (Zandbergen 2009). With one of the shortest return periods 
for major hurricanes in the U.S., the Keys often experience the devastating impact of tropical 
cyclones (Blake et al. 2011). The hurricanes of October 1844 and October 1846 both affected the 
Florida Keys, and the 1846 storm in particular is reported to be one of the most destructive 
hurricanes in the history of Key West (Ho 1989).  
2.1.1.2 Tampa Bay   
Tampa Bay is situated in west-central Florida, and the area surrounding the bay contains 
the cities of Tampa, St. Petersburg, and Clearwater. Notably, the major hurricane return period 
for west-central Florida is substantially higher than the Florida Keys (Blake et al. 2011). In fact, 
the hurricane of September 1848 is one of only two major hurricanes known to have directly 
impacted the Tampa Bay area. The most recent major hurricane to strike the Tampa Bay area 
occurred in 1921, which made landfall as a category 3 hurricane on the afternoon of 25 October. 
The 1921 hurricane produced a storm tide of 10.5 feet in Tampa Bay, and caused damages to 
shipping, the citrus crop, homes, and other property on Florida’s west coast (Bowie 1921). 
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2.1.2 Cuba 
 Cuba, the largest island of the Greater Antilles in the northern Caribbean Sea, is highly 
vulnerable to hurricane impacts. Pérez (2001) describes how hurricanes have played a key role in 
the history of Cuba, shaping the island’s economy, culture, and development. In the 19th and 20th 
centuries, a total of 24 major hurricanes affected Cuba, which amounts to a major hurricane 
return period of 8.8 years (Pérez Suárez et al. 2001). This study focuses on the hurricanes of 
October 1844 and October 1846, which are estimated to be two of the deadliest hurricanes in 
Cuba’s history (Pérez Suárez et al. 2001). Both major hurricanes made landfall in western Cuba, 
south of the capital of Havana.  
 
2.2 Data 
The data utilized in this study were collected from primary documentary sources, 
including ship logbooks, newspapers, and fort records. Secondary sources, such as Redfield 
(1846), were consulted to identify relevant logbook records and newspaper reports. Both 
instrumental and descriptive data acquired from the primary source documents were utilized in 
the analyses. 
2.2.1 Ship Logbooks 
Ship logbooks used in this study were collected by Cary Mock (Ph.D., University of 
South Carolina) from major archives, including the U.K. National Archives and the U.S. 
National Archives. Additional logbook entries were obtained from other maritime archival 
collections in the U.S. that include the New Bedford Whaling Museum, Mystic Seaport Museum, 
Yale University, and the Providence Public Library. Ship logbooks contain written 
documentation of wind direction, wind intensity, precipitation, and temperature, which was 
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usually recorded every 2 to 4 hours. In most cases, particularly navy ships, a ship’s latitude and 
longitude was recorded at noon each day (Mock et al. 2010; Wilkinson 2009). Because shipping 
crews from major countries had begun to compile instrumental records by the 1840s, barometric 
pressure was also noted in most logbooks utilized in this study (García-Herrera et al. 2004). 
British Naval ship’s logbooks include values for Beaufort scale wind force, which aid in 
estimating wind speed and storm intensity (Wilkinson 2009). Although ship logbooks are limited 
in that they fail to account for land-based storm damage, newspaper records and personal diaries 
often fill in this gap (Chenoweth 2006; Mock 2004). 
2.2.2 Newspapers 
 Newspapers consulted in this study were collected from a variety of locations, gathered 
from archives and downloaded from the web using resources such as the Florida Digital 
Newspaper Library (http://ufdc.ufl.edu/newspapers) and the Library of Congress 
(https://chroniclingamerica.loc.gov/). Newspapers provide a range of data on hurricanes, 
including information on the timing of landfall, wind speed and direction, precipitation, storm 
surge, deaths, and the nature and extent of damages. Newspapers that print a section on shipping 
news are particularly useful in this analysis, as they often describe tropical cyclone conditions at 
sea (Fernández-Partagás and Diaz 1996; Ludlum 1963; Mock 2004). Since most newspaper 
reports focus on the hurricane’s impact at the local to regional scale, newspaper articles are 
especially helpful in assessing a storm’s intensity at landfall. Nonetheless, there are some 
drawbacks to relying on newspaper accounts for storm reconstructions. Often, multiple 
newspapers would republish information on hurricanes that caused destruction in distant 
locations, increasing the likelihood of errors and the propagation of inaccurate information 
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(Chenoweth 2006; Mock 2012). Thus, it is important that the original versions of newspaper 
articles are used whenever possible.   
2.2.3 Other Primary Sources 
 Weather records from U.S. military forts and Smithsonian Institution were downloaded 
from NOAA’s Environmental Document Access and Display System, Version 2 (EV2) for the 
time period surrounding each hurricane. A complete record typically contains meteorological 
data reported 4 times a day, which includes temperature, wind force, wind direction, clearness of 
the sky, and cloudiness, with precipitation and other remarks noted once daily (Lawson 1855). 
However, some fort records are incomplete, and volunteer and Smithsonian records varied a bit 
in observation times and procedures. Additionally, different sources provide data with varying 
precision, which can lead to uncertainties, especially in analyses of barometric pressure. To 
ensure the accuracy of storm intensity analyses, more precise measurements were used whenever 
possible. Also, land-based pressure observations were adjusted to sea level prior to conducting 
analyses. Documentary sources such as diary entries and letters from various locations in the 
U.S. were also consulted for information on meteorological conditions and storm impacts.  
 
2.3 Analyses 
Primary source data were mapped and analyzed to reconstruct the storm tracks for each 
of three major hurricanes examined in this study. For the October 1846 and September 1848 
hurricanes, temperature data across the eastern U.S. were mapped to determine the influence of 
synoptic conditions on the storm track. The estimated intensity of the systems throughout their 
life cycle (tropical depression, tropical storm, hurricane, or major hurricane) is included in the 
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storm tracks. Prior to estimating tropical cyclone intensity at any given point in time, the location 
of the storm’s low pressure center was ascertained.  
2.3.1 Mapping Track Reconstructions and Synoptic Data 
 For the storm track reconstructions, this study employed traditional techniques derived 
from the methodology of the HURDAT re-analysis project (Landsea et al. 2004). For each 
tropical cyclone, individual ship log observations, including data on wind direction, wind speed, 
and air pressure were mapped using a geographic information system (GIS), specifically ArcGIS 
10.5. Indicators of a tropical system include sustained strong winds, changes in wind direction 
consistent with the movement of a tropical cyclone, descriptions of significant damage, no 
considerable drops in temperature, and evidence of storm surge (Mock et al. 2010). The position 
of the tropical cyclones at sea was determined primarily using wind direction observations 
recorded in ship logbooks and the shipping news sections of various newspapers. In cases where 
two concurrent wind direction observations existed, the position of the storm center was obtained 
by assuming symmetrical flow and a 20° inflow angle. From the position of the two 
observations, lines were drawn at an angle 20° from perpendicular (110° clockwise) of the wind 
direction, and the point where the two lines intersect indicated the storm center. When two 
concurrent reports were not available, the storm’s position was estimated based on the wind 
direction, wind speed, and barometric pressure data from an individual ship log or land-based 
observation. Particularly, noted lulls in wind speed, shifts in wind directions, and comparative 
pressure readings aided in approximating the storm center (Ho 1989). Storm center points were 
connected and smoothed using the Bezier interpolation method to construct the track of each 
tropical cyclone in GIS, and 12-hour position estimates were interpolated. Calculations of 
forward translational speed considered the time and distance between storm center points. Errors 
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in the location of the storm’s low pressure center are likely to be similar to Landsea et al. (2004), 
who calculated estimated positional errors of 60 nmi near the coast and 120 nmi in the ocean. 
 Temperature data from weather records recorded at numerous locations in the U.S. were 
mapped in GIS for the dates of 12-14 October 1846 and 20-25 September 1848. The kriging 
method (Oliver and Webster 1990) was used to interpolate temperature across the eastern U.S. 
for these two series of dates. Map sequences were then created to show the changes in 
temperatures over time as cold air masses moved across the U.S. For 12-14 October 1846, maps 
were created for 12 October at 9 p.m., 13 October at 7 a.m., 3 p.m., and 9 p.m., and 14 October 
at 7 a.m. Because observation times varied slightly from place to place, the stated times reflect a 
range of +/- 1 hour of the stated time. For 20-25 September 1848, one map for each day was 
created, displaying the low temperatures as recorded at sunrise or between 6 and 8 a.m. For this 
map series, different observation times may lead to slight inaccuracies in the analysis because the 
recorded temperature may not reflect the lowest temperature experienced.  
2.3.3 Intensity Estimates 
 For each tropical cyclone, the intensity of the storm at landfall was evaluated and 
categorized based on the Saffir-Simpson scale. While barometric pressure measurements from 
locations that experienced the eye of the hurricane are ideal for assessing hurricane intensity, 
direct observations of central pressure are rarely available when using historical data. For the 
October 1846 and September 1848 hurricanes, minimum pressure measurements were recorded 
at Havana and Tampa, respectively. In both cases, these measurements were located about 13 
miles from the storm center, and thus were likely observed in the eyewall of the hurricane. To 
estimate central pressure from these measurements, it was assumed that the pressure in the 
eyewall is about 1.02 times the central pressure (John Knaff, personal communication, 4 October 
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2017). While a simplification of the pressure gradient, this method produces a relatively 
conservative estimate of central pressure that can then be applied to wind speed estimations. 
 After obtaining estimates of central pressure, maximum sustained wind speeds were 
calculated using the regional wind-pressure relationships developed by Landsea et al. (2004) for 
the HURDAT re-analysis project. The following regression equations were utilized in this study: 
For Gulf of Mexico:         𝑾𝑾𝑾𝑾𝑾𝑾𝑾𝑾 (𝒌𝒌𝒌𝒌) = 𝟏𝟏𝟏𝟏.𝟔𝟔𝟔𝟔𝟔𝟔 ∗ (𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝑷𝑷𝒐𝒐)𝟏𝟏.𝟓𝟓𝟔𝟔𝟓𝟓𝟏𝟏         (1) 
For latitudes < 25°N:        𝑾𝑾𝑾𝑾𝑾𝑾𝑾𝑾 (𝒌𝒌𝒌𝒌) = 𝟏𝟏𝟔𝟔.𝟏𝟏𝟏𝟏𝟔𝟔 ∗ (𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝑷𝑷𝒐𝒐)𝟏𝟏.𝟓𝟓𝟏𝟏𝟏𝟏𝟔𝟔            (2) 
For latitudes 25°N-35°N:  𝑾𝑾𝑾𝑾𝑾𝑾𝑾𝑾 (𝒌𝒌𝒌𝒌) = 𝟏𝟏𝟓𝟓.𝟏𝟏𝟔𝟔𝟔𝟔 ∗ (𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝑷𝑷𝒐𝒐)𝟏𝟏.𝟓𝟓𝟔𝟔𝟔𝟔𝟒𝟒            (3) 
For latitudes 35°N-45°N:  𝑾𝑾𝑾𝑾𝑾𝑾𝑾𝑾 (𝒌𝒌𝒌𝒌) = 𝟏𝟏𝟔𝟔.𝟏𝟏𝟒𝟒𝟔𝟔 ∗ (𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝑷𝑷𝒐𝒐)𝟏𝟏.𝟓𝟓𝟏𝟏𝟏𝟏𝟏𝟏           (4) 
where P0 is the storm’s central pressure. The wind speed calculated from these wind-pressure 
relationships allows for the categorization of hurricane intensity on the Saffir-Simpson scale. 
This study utilized the inland wind decay model developed by Kaplan and DeMaria 
(1995) to estimate inland wind speeds and determine the maximum inland penetration of major 
hurricane and hurricane-strength winds for the October 1846 and September 1848 hurricanes. 
The model accounts for the fact that the greatest reduction in tropical cyclone wind speeds 
occurs immediately following landfall, and that the rate of decay is a function of maximum 
sustained wind speeds at the time of landfall. The inland wind decay model is given below: 
     𝑽𝑽(𝒌𝒌) = 𝑽𝑽𝒃𝒃 + (𝑹𝑹𝑽𝑽𝟏𝟏 −  𝑽𝑽𝒃𝒃)𝒆𝒆−𝜶𝜶𝒌𝒌           (5) 
where V is the maximum sustained surface wind (kt) as a function of time such that 𝑉𝑉0 is the 
maximum sustained surface wind immediately prior to landfall. Kaplan and DeMaria (1995) 
state the optimal values for the three parameters as R = 0.9, 𝑉𝑉𝑏𝑏 = 26.7 kt, and a = 0.095 h-1. 
It is likely that the October 1846 hurricane did not fully undergo decay as modeled above, 
but rather transitioned to an extratropical system as it tracked northward across the eastern U.S. 
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In this case, synoptic data were analyzed for indicators of extratropical transition, including 
convergence with a mid-latitude low pressure system (Evans and Hart 2003).   
 A modified version of the inland wind decay model (DeMaria et al. 2006) was used to 
estimate the maximum wind speed of the hurricanes upon landfall in Cuba. For both the October 
1844 and October 1846 storms, there are no known pressure observations on the southern coast 
of Cuba near where the hurricanes made landfall. The barometric pressure observations recorded 
at Havana and Matanzas do not reflect the lowest pressure of the hurricane because the storm 
likely weakened slightly before reaching the northern coast of Cuba. Therefore, the inland wind 
decay model modified for narrow landmasses was used to determining the maximum intensity of 
these two hurricanes. The modified inland wind decay model utilized in this study is as follows: 
𝑽𝑽𝒂𝒂 =  �𝑽𝑽𝒃𝒃 + �𝑹𝑹𝑽𝑽𝒑𝒑 − 𝑽𝑽𝒃𝒃�𝒆𝒆�−𝒂𝒂�𝑳𝑳𝟔𝟔/𝟔𝟔𝟐𝟐𝑹𝑹𝒔𝒔���/𝑹𝑹          (6) 
where 𝑉𝑉𝑎𝑎 is the maximum wind (kt) as the storm moved back over water, 𝑉𝑉𝑝𝑝 is the maximum 
wind just before the storm made landfall, L is the length (km) of the island, and c is the speed of 
forward motion (kt). The optimal values for R, Vb, and a are the same as in the original equation. 
For the purposes of this analysis, a radius of 220 km was chosen as the optimal value for 𝑅𝑅𝑠𝑠. 
A combination of methods was utilized to assess the intensity of tropical cyclones along 
their tracks. When observations or estimates of central pressure could not be obtained, Beaufort 
wind force values or reports of wind-induced damage to coastal vegetation and structures were 
used to estimate the maximum sustained surface winds. As they are a more consistent indicator 
of wind speeds, reports of vegetation damage were prioritized over damage to man-made 
structures in estimating wind speeds (Mock et al. 2010). Wind force terminology from 
newspaper accounts was also applied in the classification of tropical cyclone category at various 
stages of the storm’s life cycle (see Table 2.1). However, it is important to note that wind force 
33 
 
terms cannot effectively distinguish between hurricane and major hurricane wind speeds 
(Chenoweth 2007). 
Table 2.1: Wind force terminology by tropical cyclone category.  
Tropical Depression Tropical Storm Hurricane 
Blew pretty fresh  
Blew rather heavily  
Blew heavy (hard)   
Blowing half a gale   
Brisk wind  
Inclining to a gale 
Nearly a gale   
Stiff breeze  
Strong breeze (wind) 
Very fresh and variable   
Wind whistled loudly 
Wind unsteady  
(Very) high wind  
blew severely, fierce gusts  
fearful gale, frequent gusts 
furious gale, hard squalls 
gale, heavy gusts 
heavy gale, severe blasts 
heavy storm, severe gusts 
not a hurricane, severe squalls 
regular gale, strong blasts  
severe gale, strong puffs  
smart gale, strong squalls 
stormy, tremendous gusts 
strong gale, violent gusts 
violent gale, wind raged 
blew with great and destructive 
fury 
blew with indescribable violence 
fierce roaring 
hurricane 
indescribable force 
mere hurricane 
roared and howled most terribly 
terrific hurricane 
violent hurricane 
 
Source: Chenoweth (2007) 
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Chapter 3: Results 
 
 This chapter presents the storm track and impacts for each of the three major hurricanes 
examined in this study. The results are divided into three sections, ordered chronologically, 
beginning with the October 1844 hurricane and ending with the September 1848 hurricane. Each 
section is divided into two sub-sections for the storm track and storm impacts. The storm track 
sub-section includes a narrative description of each storm’s trajectory and a track map showing 
the location and intensity of the storm every 12 hours. For each hurricane, the intensity upon 
landfall is estimated and categorized on the Saffir-Simpson scale. Synoptic temperature data are 
analyzed for October 1846 and September 1844 to aid in the track analysis. The impacts sub-
section describes the physical damages caused by the hurricanes both on land and at sea.  
 
3.1 Hurricane of October 1844 
 The hurricane of October 1844 was one of the most disastrous hurricanes to strike Cuba 
during the nineteenth century, impacting communities in the western half of Cuba, Key West, 
and the Bahamas, as well as shipping in the Caribbean Sea and North Atlantic Ocean. This 
section of the paper will present the reconstructed storm track for the October 1844 hurricane, 
adding scientifically to the data presented in William Redfield’s 1846 publication on the storm. 
The track reconstruction incorporates data from 104 vessels, 10 of which are in addition to 
Redfield’s analysis. Meteorological data from 26 locations in Cuba, Belize, Jamaica, Bermuda, 
the U.S., Canada, and other Caribbean countries were also consulted in the re-creation of the 
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storm track. The locations of the meteorological and shipping observations utilized in the 
analysis of the October 1844 hurricane are displayed in Figure 3.1. 
3.1.1 Storm Track 
 From its origin in the western Caribbean Sea, the hurricane of October 1844 traveled over 
3,200 miles in a north-northeasterly direction, crossing western Cuba into the North Atlantic 
Ocean, eventually dissipating east of Newfoundland. The reconstructed track of the October 
1844 hurricane is presented in Figure 3.2. The first known signs of the tropical system occurred 
in Belize, where the captain of the Gilbert Hatfield reported experiencing poor weather 
conditions from 1 to 4 October. During the first few days of October, the cyclone was likely 
developing off the northern coast of Honduras in the western Caribbean. On 2 October, the ship 
Norman logged strong gales from the southeast, along with thick and cloudy weather, while 
located north of Jamaica. On the western side of the storm, the ship Gossypium experienced a 
gale from the north-northwest, and the pressure had lowered to 29.2 in. (988.8 hPa) on the 
afternoon of 2 October. On 3 October, the cyclone was at least of tropical storm strength, 
situated about 180 miles east of Belize according to an estimation by Redfield (1846). That 
afternoon, the ship Norman recorded strong gales from the southeast and south-southeast as it 
traveled westward towards the axis of the storm. The brig Eastern Star, located off the western 
coast of Jamaica, also experienced winds shifting from the southeast to south-southeast in the 
evening of 3 October, suggesting that the storm had begun its northerly movement towards Cuba. 
 By 4 October, the tropical cyclone had strengthened to a hurricane, traveling north-
northeast at approximately 13 kt. On the eastern side of the storm, the ship Norman notes 
experiencing hurricane conditions at 7 a.m. on 4 October. The ships Herman and Gossypium, as 
well as the brig Majestic, recorded hurricane-strength winds on the western side of the cyclone.   
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Figure 3.1: Locations of meteorological and shipping observations for 3-8 October, 1844.
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Figure 3.2: Reconstructed storm track of the October 1844 hurricane.  
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Additionally, the barometer on the brig Angola reached a minimum of 29 in. (982.1 hPa) on 4 
October. The gale was felt as far west as the Gulf of Mexico, where the RMS Trent experienced 
a slight drop in barometric pressure and strong gales from the north and north-northwest on the 
morning of 4 October while located off the western coast of the Yucatán Peninsula. These 
observations from vessels in the western Caribbean and Gulf of Mexico support the assertion that 
the storm had intensified to a hurricane on 4 October as it traveled towards western Cuba. 
 Land-based observations from Cuba and Jamaica help to assess the movement and timing 
of the storm as it approached Cuba. During the day on 4 October, the wind blew fresh from the 
east-northeast at Mariel, Cuba, and the wind at Pinar del Río began to blow a hurricane from the 
north-northeast around 2 p.m. This indicates that the hurricane was located south of Isla de la 
Juventud, Cuba on the afternoon of 4 October as it continued to travel to the north-northeast. At 
5 p.m., winds from the east and northeast were observed at Havana, where the barometric 
pressure had lowered to 29.3 in. (992.2 hPa). During the evening of 4 October, strong winds 
from the south were felt at Montego Bay, Jamaica, and winds from the southeast were recorded 
at Jagua, Cuba. Located about 30 miles southwest of Isla de la Juventud, the brig Openango 
experienced the heaviest part of the hurricane from the north-northwest at 10 p.m. These records 
indicate that the storm center passed just to the east of Isla de la Juventud in the late evening 
hours of 4 October, with the western eyewall of the storm making impact on the island. 
 After passing Isla de la Juventud, the storm made landfall in Cuba around 3 a.m. on 5 
October as a major hurricane, near 22.3°N, 82°W. Towns on the western side of the storm 
experienced similar shifts in wind direction as the hurricane traveled north-northeast across the 
island. During the early morning hours of 5 October, the wind was blowing from the east-
northeast at Key West, Florida, increasing to gale force by 6 a.m. At 5 a.m., when the storm 
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center was crossing over the Gulf of Batabanó, the wind at San Antonio de los Baños shifted to 
the north. The wind at Cabañas, Cuba also blew from the north at dawn. Around the same time, 
the town of Mariel, 10 miles east, observed the strongest part of the storm. Observations made at 
Havana suggested that the strongest winds of the hurricane were felt there at sunrise, although 
the lowest pressure at Havana was recorded as 28.45 in. (963.4 hPa) at 8 a.m. At Batabanó, the 
wind shifted to the northwest in the morning, after the storm center passed the town about 30 
miles to the east. About 22 miles east of the storm center at Cárdenas, winds shifted from the 
southeast to the southwest around mid-day.  
 The wind at Matanzas came primarily from the east until 10 a.m., when it calmed as the 
eye of the hurricane crossed the town. After the storm center passed Matanzas, the wind picked 
back up from the west. Redfield (1846) cites a minimum barometric pressure of 28 in. (948.2 
hPa) at Matanzas, which is indicative of a strong category 3 hurricane with wind speeds of 111 
kt. As the storm was crossing the island of Cuba, it was traveling at approximately 10 kt. Upon 
applying the inland decay model modified for narrow landmasses, the winds at landfall were 
calculated to be 116 kt, which is clearly in the realm of a category 4 hurricane. This wind speed 
translates to a minimum pressure of 943.0 hPa at landfall.  
 As the hurricane exited the northern coast of Cuba, it made a turn to the northeast, 
moving away from Florida and towards the Bahamas. At Key West, winds with a Beaufort force 
of 9 (41-47 kt) were recorded from 10 a.m. until 4 p.m. The wind shifted in direction from 
northeast to northwest as the hurricane traveled northeast at about 19 kt. The lowest pressure at 
Key West was 29.134 in. (986.6 hPa), observed at 2 p.m. when the storm center was located 
approximately 70 miles to the southeast. The ship Columbo, positioned off the Double Headed 
Shot Keys, was near the storm center on the afternoon of 5 October, where it experienced a 
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severe hurricane with winds shifting from east-southeast to northwest. The logbook of the HMS 
Lark, anchored at Nassau harbor during the hurricane, helped to track the storm as it approached 
the Bahamas. The wind at Nassau blew from the southeast at noon, gradually shifting to the 
south-southwest during the afternoon and evening. At 11 p.m. on 5 October, the log indicates 
that the wind had reached a Beaufort force of 11 (56-63 kt), nearly hurricane strength. The 
minimum pressure on the HMS Lark was recorded as 29.42 in. (996.3 hPa) at 11 p.m., when the 
storm center was located approximately 66 miles north-northwest of Nassau. 
 In the early hours of 6 October, the eye of the hurricane crossed the island of Abaco from 
the south-southwest to north-northeast. An account from a captain’s meteorological journal 
published in the Independent Press of St. Lucia (28 Nov. 1844, p.3) on noted that the wind 
shifted from the east to the west at Abaco, where the hurricane was more violent than at Nassau. 
Off Abaco, the bark Reform experienced the eastern half of the eye. The wind blew a hurricane 
from the southeast at 1 a.m., subsided at 2 a.m., and blew from the southwest at 2:30am. 
Positioned just north of Abaco, the ship Star Republic also experienced the eye of the storm. 
After undergoing the force of strong east-southeasterly winds all night on 5 October, the Star 
Republic felt a lull in the winds at 2:30 a.m. on 6 October. By 3 a.m., the wind picked back up 
from the west. During the calm, the barometer aboard the Star Republic measured a low pressure 
of 28.24 in. (956.3 hPa). Applying the wind-pressure relationship returns a wind speed of 98 kt, 
which is classified as a category 3 hurricane.  
 After crossing Abaco as a major hurricane, the storm began to travel in a more northerly 
direction, with a rapid forward motion of greater than 35 kt. Logs from many vessels in the 
North Atlantic help to track the storm’s movement northward on the morning of 6 October. On 
the east side of the storm near the same latitude as the Star Republic, the ship Berlin noted a shift 
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in the hurricane-force winds from south-southeast to south at 3 a.m., confirming the timing of the 
storm’s movement north. While positioned at 27.5°N, 76.5°W, the brig Josephine suffered 
damages as the eye of the hurricane passed over its location in the pre-dawn hours of 6 October. 
Around latitude 30°N, the brig Leonora experienced a “perfect hurricane” from 9 a.m. to 12 p.m. 
Located at 31.5°N, 75.5°W, the ship Arkansas recorded the maximum fury of the hurricane 
around 9:30 a.m. on 6 October, indicating that the hurricane was near that latitude at the time. To 
the east of the storm track at latitude 32° N, the brig Brothers noted a shift in the wind from 
southeast to southwest between 11 a.m. and 2 p.m. By noon on 6 October, the hurricane had 
passed latitude 33°N and began to travel in a northeasterly direction again.  
 Along the west side of the storm track, numerous vessels experienced a shift in the wind 
on the afternoon of 6 October, generally from the northeast to the northwest. The brig Republic 
noted a gale from the northwest at 6 p.m. as the storm passed by about 90 miles to the east. At 
the same time, the brig Falcon felt winds from the south while located approximately 300 miles 
east of the storm track. North of the hurricane, the bark Montpelier recorded wind from the 
north-northeast at 6 p.m. These wind directions place the storm center near 35.7°N, 69.8°W at 6 
p.m. on 6 October as the hurricane continued to track north-northeast at about 35 kt. A severe 
gale from the north-northeast was felt as far west as Boston, Massachusetts and as far east as 
Bermuda on the evening of 6 October, indicating that the longitudinal extent of the storm was 
quite large. However, because of a lack of central pressure measurements, it is impossible to 
determine exactly when the storm lost its major hurricane status. To be conservative, it is 
estimated that by the afternoon of 6 October, the storm had weakened to hurricane intensity. 
 At midnight on 7 October, the ship Mount Vernon observed a shift in the wind from the 
east to the south and southwest, as the vessel likely experienced the eastern eyewall of the 
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hurricane while positioned near 39.5°N, 65.8°W. At 1 a.m., the ship Roscius felt the strongest 
winds of the hurricane from the north, and the pressure dropped to 28.25 in. (956.7 hPa). The 
ship Mediator recorded a minimum barometric pressure of 28.28 in. (957.7 hPa) at 3 a.m., when 
Redfield (1846) estimated that the ship was crossing the axis line of the storm. The ship St. 
Nicholas also experienced the eye of the storm around 3 a.m., when the pressure dropped to 
28.37 in. (960.7 hPa). These pressures measurements translate to a sustained wind speed of 89 to 
92 kt, which is typical of a category 2 hurricane.  
 On the west side of the storm, at Yarmouth, Nova Scotia, the wind had shifted to the 
northwest by 11 a.m. as the hurricane traveled northeast. Off the eastern coast of Nova Scotia, 
the HMS Scylla and the HMS Illustrious recorded gale-force winds that changes from the 
northeast to the northwest over the course of the day. The HMS Illustrious recorded a minimum 
pressure of 29.23 in. (989.8 hPa) at 12 p.m. as the cyclone passed about 200 miles to the east, the 
storm center located near 43.4°N, 59.3°W. Off the northern coast of Nova Scotia, the HMS 
Pique experienced the strongest winds of the hurricane and a minimum pressure of 29.19 in. 
(988.5 hPa) at 3 p.m. on 7 October. It should be mentioned that by the afternoon of 7 October, no 
vessels in the North Atlantic described the storm conditions as a hurricane, even those near the 
axis line of the storm such as the ships Memphis and Europe. Therefore, it is likely that the 
cyclone had weakened to a tropical storm by this point in its track.  
 By midnight on 8 October, the storm had passed 46°N latitude, traveling in an easterly 
direction away from Newfoundland, Canada. By this time, the wind at Nova Scotia had shifted to 
the northwest, according to the log of the HMS Pique. Located at 47.4°N, 45.6°W, the ship 
Independence recorded wind from the east at 12 a.m., which changed to a strong gale from the 
northwest and west-northwest by the afternoon. This shift in wind directions indicates that the 
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storm passed to the south of the ship’s location, moving to the east. The ship Prince Albert, 
positioned at 45.1°N, 49°W, observed strong winds from the west northwest at noon on 8 
October. Based on these wind directions, it is likely that the storm center was located near 
46.7°N, 39.5°W, which is the last know location of the October 1844 storm. 
3.1.2 Storm Impacts 
 The most severe effects of the October 1844 hurricane were experienced in western 
Cuba, though the storm also caused notable impacts in Key West and the Bahamas. In addition to 
the impacts of the hurricane on land, the storm caused great damage to shipping in the Caribbean 
Sea and North Atlantic Ocean. The first known impacts of the storm occurred in the Caribbean 
on 4 October, where several vessels were damaged by the strong winds and heavy seas of the 
hurricane. Redfield (1846) describes how the brigs Majestic and Angola and ships Hermann and 
Gossypium were dismasted by the gale along the western side of the hurricane in the Caribbean. 
Redfield (1846) also mentions that the brig Openango also suffered damages from the hurricane 
on 4 October while located southwest of Isla de la Juventud. According to Redfield (1846), the 
schooner Arab was lost on Point San Juan, south of Cienfuegos, Cuba, and all but one mate died. 
As reported in the London Times (21 Nov. 1844, p.6), every wharf at Montego Bay, Jamaica was 
damaged by the high seas and raging waves of the hurricane, which destroyed vessels and other 
property.   
 On the morning of 5 October the hurricane reached Cuba, causing great destruction to 
property and vegetation from Trinidad on the east to Guane on the west. In the days and weeks 
following the storm, the Havana newspaper Diario de la Marina published details of the 
devastation brought by the October 1844 hurricane. At Guane, on the far western end of Cuba, it 
was reported that the hurricane damaged a large number of buildings and also destroyed banana 
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plantations and other crops. About 15 miles northeast of Guane at San Juan y Martinez, hundreds 
of homes were seriously damaged by the hurricane, crops were damaged, and trees were broken. 
At this location, it was stated that a few individuals drowned, while others died under collapsed 
buildings. Farther to the northeast at Pinar del Río, all the homes suffered considerably, and the 
rice harvest was ruined. On the northern coast of Cuba at Cabañas, the damage was described as 
incalculable in a letter from the general commander of the port. The vessels in the bay suffered 
damages from the storm, trees were blown to the ground, and the sugarcane crop was destroyed. 
At Mariel, about 10 miles east of Cabañas, numerous vessels were damaged or driven to shore, 
the wharves were destroyed, and many homes in the nearby countryside collapsed or were badly 
damaged. 
 There are many details of the destruction at Havana, Cuba, where the storm passed about 
50 miles to the east. The following excerpt from a correspondence to the New Orleans Picayune 
describes the severity of the damages at Havana caused by the strong winds and storm surge of 
the October 1844 hurricane. 
“The destruction on shore has been beyond description.  Houses on 
all sides blown down, burying their inhabitants under the ruins; the 
largest trees stripped of their branches, or torn up by the roots; 
everything flooded with water, that poured in torrents, and almost 
every known bridge within twenty miles carried away.-Within a 
small circuit of three miles where stood four hundred royal palms-
the crown of the vegetable world-but thirty are now left.  The trees 
on the Paseo were all blown down; one side of the Tacon theatre 
unroofed; the buildings at the Railroad deposit also unroofed, and 
the shed on the wharf blown down - killing three persons and 
seriously wounding a sentinel.” 
New Orleans Picayune, 16 October 1844, p. 1 
According to the New York Herald (26 Oct. 1844, p.1), not a single house was left undamaged 
by the hurricane, with most homes sustaining damage to their roofs, doors, and windows. The 
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wharves were in disrepair, and most of the vessels in the port were either sunk, driven to shore, 
dismasted, or otherwise damaged. The 16th century Castillo de Morro suffered slight damages 
from the hurricane, and the lighthouse was also damaged. Highly exposed to the elements in its 
location along the northern shoreline, the neighborhood of San Lázaro suffered the most from the 
storm, where the houses that faced the water were totally destroyed. Diario de la Marina (7 Oct. 
1844, p. 2) reports that outside the city walls the damages were even greater because the homes 
were not as solidly built. The coffee crop was almost completely destroyed, and the sugarcane, 
rice, and plantain crops also suffered greatly. 
 On the southern coast of Cuba in Batabanó, the hurricane was felt with at least as much 
force as in Havana. According to a report published in Diario de la Marina (7 Oct. 1844, p. 2), 
all the mud houses were blown to the ground, as well as some homes constructed of stone. The 
powerful wind also blew down trees and greatly damaged the coffee crop. In the port of 
Batabanó, all of the vessels were driven out of the bay by the northerly winds of the hurricane. 
Diario de la Marina also notes that the hurricane caused considerable damage in San Antonio de 
Las Vegas, Guines, Jaruco, and other towns on the western side of the storm track.  
 The eye of the hurricane passed over Matanzas, Cuba, resulting in substantial damages to 
property as well as several human casualties. The following passage published in the Madisonian 
details some of the destruction that occurred at Matanzas. 
"Almost every molasses establishment on the San Juan and 
Yumuri risers were blown to the ground and numberless houses 
shared the same fate, or were severely injured….Every vessel and 
boat in the harbor were blown on shore, and entirely lost. About 
nine o'clock on the morning of the 9th the Yumuri and San Juan 
rivers began to rise, and increased to a height unknown before, 
doing vast injury and drowning five persons, the water literally 
sweeping the fallen buildings before them... Hundreds of poor 
persons have lost their all." 
Madisonian, 8 November 1844, p.2 
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An account published in Diario de la Marina (9 Oct. 1844, p.2) claims that not a single house 
remained in which the roofs, doors, or walls had not suffered some damage. In addition to the 
damage caused by the strong winds of the hurricane, the swelling of the rivers caused the 
flooding of many homes and stores. The rivers rose in conjunction with the high tide, flooding 
the homes along the riverfront with up to two feet of water. According to the New York Herald 
(22 Oct. 1844, p.2), only two of the twenty-six vessels in the port of Matanzas remained 
uninjured after the hurricane; the others were either driven ashore, sunk, or substantially 
damaged. 
 In the area south of Matanzas, great destruction was caused where the eye of the storm 
passed over small villages. In Santa Ana, the hurricane destroyed twenty-seven homes, while in 
Sabanilla del Encomendador, forty-eight homes and huts were reduced to rubble. About 20 miles 
east of Matanzas, the town of Cárdenas also suffered greatly from the October 1844 hurricane. 
Reports published in Diario de la Marina claim that a great number of homes, both of wood and 
stone, had fallen to the ground, and fences and roofs were blown away by the wind. All but one 
of the boats in the bay were injured in the storm, many left stranded on shore or capsized. At 
Cárdenas, there were no deaths reported and only a few injuries. According to an account printed 
in the New Orleans Picayune (28 Nov. 1844, p.2), several homes were blown down, the shipping 
was damaged, and the crops suffered considerably on the southern coast of Cuba in Trinidad. 
The New York Herald (2 Nov. 1844, p.2) notes that the sugarcane crop at Trinidad was uprooted 
in many places, and that the plantain, corn, and coffee plants were nearly destroyed in the 
hurricane, having already been injured by the drought of winter and spring. Although closer to 
the centerline of the storm, it was reported that the crops suffered less in Cienfuegos. 
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 At Key West, Florida, the gale caused immense destruction to property, as described in 
the passage below. 
“During the time of the gale, which lasted about eighteen hours, 
damage was done to property to an almost incredible extent.  The 
unequalled fury of the gale, when at its height can scarcely be 
conceived.  It swept everything before it – houses, fences, trees, 
vessels, and almost everything in its course was levelled to the 
earth or borne off with frightful velocity.” 
New Orleans Picayune, 18 October 1844, p.1 
All of the buildings and wharves on the island were damaged to some extent, the salt works were 
severely injured, and the Sand Key lighthouse was also damaged in the hurricane. According to 
the New York Herald (26 Oct. 1844, p.1), the wave action and storm surge caused breaches in the 
breakwater in several places, allowing the seawater to completely flood the island. The shipping 
at Key West was devastated, and several vessels were wrecked on the islands and reefs. The 
revenue cutter Vigilant capsized after being blown from the harbor of Key West, and only two of 
the fourteen crew members were saved.  
 Notable injury to shipping occurred in the area between the Florida Keys and the 
Bahamas on 5 October. A report in the Charleston Courier (21 Oct. 1844, p.3) notes that the ship 
Colombo was damaged while located off the Double Headed Shot Keys, losing most of its sails 
in the strong winds of the hurricane. The New York Herald (31 Oct. 1844, p.4) reported that the 
ship Atlantic was lost on Carysfort Reef, although all of the crew and passengers were saved. 
The Shipping and Commercial List (26 Oct. 1844, p.3) announced that twenty-three people 
perished when the brig Saratoga was lost off Orange Key, but one passenger and one mate 
survived. Damages also occurred on the islands of the Bahamas, although few details are known 
about the extent of the destruction. At Nassau, fruit was stripped from the trees and fences were 
blown down in the gale-force winds of the storm, but otherwise little damage was suffered, as 
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reported in the Charleston Courier (26 Oct. 1844, p.2). The hurricane was more violent at Abaco 
than Nassau, but no details could be found about the particulars of the damages. 
 As the storm tracked to the north, heavy seas and high winds caused damage to shipping 
in the North Atlantic Ocean on 6 and 7 October. The losses were extensive, far too much to 
enumerate here. It should suffice to say that dozens of vessels lost sails, were dismasted, sprung 
a leak, or were otherwise damaged by the hurricane from the Bahamas to Newfoundland.  
 
3.2 Hurricane of October 1846 
 While the hurricane of October 1846 is most commonly known as one of the deadliest 
hurricanes in the history of Cuba, its impacts spanned from the southern Caribbean to Florida, 
across the eastern U.S., and into Canada as an extratropical cyclone. This section of the paper 
will present the reconstructed track and detail the impacts of the October 1846 storm. 
Meteorological records and newspaper accounts from 63 locations in the U.S., Cuba, Jamaica, 
and Canada were consulted in the recreation of the storm track and synoptic conditions, as well 
as observations from 30 vessels in the Caribbean Sea, Gulf of Mexico, and North Atlantic Ocean. 
Figure 3.3 shows the locations of the meteorological and shipping observations utilized in the 
analysis of the October 1846 hurricane. 
3.2.1 Storm Track 
 As shown in Figure 3.4, the October 1846 hurricane traversed over 2,900 miles in ten 
days, traveling from 13°N latitude in the Caribbean Sea to 48°N, where it likely dissipated north 
of the St. Lawrence River in Canada. The first indication of a tropical system in the southern 
Caribbean occurred on 5 October, when the bark Cora reported encountering a violent hurricane 
along its route from Maracaibo, Venezuela to Philadelphia. The New York Herald (25 Oct. 1846, 
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Figure 3.3: Locations of meteorological and shipping observations for 5-14 October, 1846.   
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Figure 3.4: Reconstructed storm track of the October 1846 hurricane.  
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p.4) reported that the Cora experienced winds from the east-southeast for nine hours at 14°N, 
72°W, indicating that the storm center was located southwest of the vessel, off the northern coast 
of Colombia. According to a correspondence published in the New York Herald (7 Nov. 1846, 
p.1), the U.S. steamer Princeton traveled along the northwestern edge of the hurricane from 6 
October to 11 October. On the afternoon of 6 October, Princeton observed threatening weather 
while located about 160 miles west of Jamaica. The Princeton first recorded a gale at 11:30 p.m. 
on 6 October, with winds blowing from the northeast. At this time, the hurricane was still located 
well to the south-southeast of the steamer, moving west-northwest at approximately 6 kt. On the 
morning of 7 October, the Princeton “never saw worse looking weather,” noting that the clouds 
were black and low as the gale was increasing. By 8 October, the Princeton was located off the 
western coast of Cuba and recorded decreasing winds, having traveled well north of the storm 
center.  
Meteorological observations from localities across western Cuba published in Diario de 
la Marina in the days and weeks following the storm allow for a detailed reconstruction of the 
timing of the storm’s approach. On the evening of 9 October, towns along the southern coast of 
western Cuba first noticed a change in the weather that warned of the coming storm. At the port 
of Jagua in Cienfuegos, Cuba, the barometer began to drop rapidly from a recording of 30.1 in. 
(1019.3 hPa) on the night of 9 October. About thirty-five miles east of Cienfuegos, at Trinidad, 
Cuba, winds from the northeast and a heavy sea from the south on the evening of 9 October were 
indicators of the approaching hurricane. According to a report published in the New York Herald 
(16 Nov. 1846, p.1), Montego Bay, Jamaica experienced gale-force winds from the south on 10 
October, indicating that the storm was located to the west-northwest of the island as it traveled 
north-northwest towards Cuba.  
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Due to a lack of data in the Caribbean between 6 and 9 October, it is difficult to ascertain 
the exact time and location when the hurricane strengthened to a major hurricane. However, it is 
likely that the storm was a major hurricane by 10 October when the hurricane was felt at Nueva 
Gerona on Isla de la Juventud, Cuba. At 4 p.m. on 10 October, the wind began to blow 
progressively stronger in Nueva Gerona, and by 7 p.m. the wind was blowing violently from the 
northeast. At the same time, the winds at Trinidad shifted to the southeast, indicating that the 
storm center was located just south of the eastern coast of Isla de la Juventud. Between 10 and 11 
p.m., there was a brief lull in the winds at Nueva Gerona, indicating that the eye of the storm 
skirted the eastern coast of Isla de la Juventud as it traveled northward towards the main island. 
Nueva Gerona suffered great damages that suggest a storm with the intensity of a major 
hurricane, including windows and roofs blown from most homes and many walls collapsed, with 
other buildings being completely in ruins. Further details of damages are described section 3.2.2.  
 While the eye of the hurricane passed over the coast of Isla de la Juventud, towns on the 
main island of Cuba began to experience heavy winds and hurricane conditions. The winds at 
Güines, Cuba began to increase noticeably at 6 p.m., blowing from the east-southeast. Cabañas, 
Cuba, situated about 35 miles west of Havana, experienced powerful winds from the northeast at 
9 p.m. The wind at Havana was also strong from the northeast in the late evening, and the 
barometer read 29.68 in. (1005.1 hPa) at 10 p.m. At Cienfuegos, the wind was blowing strongly 
from the southeast at 11 p.m. At the port of Batabanó, located about 30 miles south of Havana, 
hurricane conditions were observed at midnight on 11 October, with wind raging from the 
northeast. In the pre-dawn hours, the wind at Cabañas shifted to the north, the wind at Matanzas 
shifted to the southeast, and the wind at Güines shifted to the east, signaling the hurricane’s 
northward approach towards Cuba. At the port of Jagua in Cienfuegos, which experienced the 
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eastern edge of the hurricane, a minimum pressure of 29.4 in. (995.6 hPa) was recorded between 
3 and 7:30 a.m.  
 At 8 a.m. on 11 October, the storm made landfall as a probable category 5 hurricane near 
Batabanó, Cuba. According to a report from the commander of the port of Batabanó published in 
Diario de la Marina (21 Oct. 1846, p.2), the wind blew powerfully from the northeast, calmed 
for a half hour from 8 to 8:30 a.m., then shifted to the northwest, blowing with equal intensity as 
before. This indicates that the port of Batabanó experienced the western edge of the hurricane 
eye. Unfortunately, the barometer was reported to be broken at Batabanó, so no pressure 
measurements are available to directly assess the intensity of the storm at the time of landfall. 
Nonetheless, the pressure data at Havana suggests that the hurricane was a category 5 storm 
when it made landfall at Batabanó. The hurricane winds at Havana reached their maximum two 
hours after the hurricane made landfall, blowing powerfully from the north at 10:15 a.m. At this 
time the barometer read 27.74 in. (939.4 hPa), and the storm center was located about 13 miles to 
the east of Havana. Conservatively assuming that the pressure in the storm center is 
approximately 1.02 times lower than the pressure in the eyewall, the minimum pressure of the 
hurricane as it crossed the northern coast of Cuba was around 920.6 hPa, consistent with a strong 
category 4 hurricane with winds of 135 kt. However, the hurricane likely weakened slightly as it 
crossed over the island, so it is probable that the minimum pressure was even lower when the 
storm made landfall near Batabanó. Using the modified inland wind decay model, the winds 
speed at landfall was estimated to be 140 kt, which is classified as category 5 strength. This 
translates to a minimum central pressure of 913.4 hPa. 
 The hurricane moved north across the island of Cuba at about 11 kt after making landfall 
at Batabanó, passing approximately 9 miles to the west of Guines. Matanzas experienced the 
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eastern half of the storm, where the wind blew with its greatest intensity from the south and 
south-southeast at 10 a.m. During the same hour, the barometer at Matanzas read a minimum of 
28.8 in. (975.3 hPa). The hurricane exited the northern coast of Cuba between Havana and 
Cárdenas between 10 and 11 a.m. By 2 p.m., the wind at Havana had shifted to the west and 
west-northwest, and the pressure had increased to 28.91 in. (979.0 hPa). At the same time in 
Matanzas, the wind shifted to the south southwest, indicating that the storm continued to move 
northward as it approached Key West, Florida.  
 The USS Perry, located off Key West first noticed threatening weather on the evening of 
10 October. Overnight, the northeasterly wind picked up in intensity, increasing to hurricane 
strength by noon on 11 October as the storm exited the northern coast of Cuba. Around 4 p.m. 
the wind veered to the south, and the barometer reached a minimum of 27.9 in. (944.8 hPa) at 6 
p.m. On Key West, similar conditions were experienced as the hurricane neared and passed the 
island about 13 miles to the west. Below is an excerpt from a letter published in the Daily Union 
that chronicles the timing of the hurricane at Key West.  
“On Sunday, 11th inst., we were visited with a fearful hurricane, 
accompanies with torrents of rain. The gale commenced about 3, 
a.m., from the northeast, and continued to increase during the day, 
when at between 3 and 4, p.m., the wind veered to the southeast, 
and the storm became a tornado. At this time commenced a scene 
which defies descriptions. The houses in town (stone as well as 
wood) were torn to piecemeal and scattered away like chaff before 
the wind, rendering it dangerous to move about- which last was 
indeed impossible, as a foothold could not be maintained. The 
wind gradually changed to the south, still blowing with the same 
strength, and finally to the southwest, abating its fury about 11 
p.m.” 
Daily Union, October 31 1846, p.3 
There is no indication that the eye of the hurricane passed over Key West, though the island 
likely experienced some of the strongest winds of the storm’s eastern eyewall. At the time the 
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storm passed Key West, it maintained its strength as a major hurricane of at least category 4 
intensity. 
 Traveling in a north-northwesterly direction with a forward speed of about 10 kt, the 
hurricane tracked along the southwestern coast of Florida on the morning of 12 October. At Fort 
Brooke, located in Tampa, Florida, the wind was blowing from the northeast with a Beaufort 
force of 8 (34-40 kt) at sunrise. The gale-force winds at Tampa shifted to the southeast at 9 a.m., 
with the barometer reading 28.937 in. (979.9 hPa). The storm passed approximately 55 miles to 
the west of Tampa around noon on 12 October. By 3 p.m., the pressure at Fort Brooke increased 
to 29.449 in. (997.3 hPa) with wind blowing from the south with a Beaufort force of 5 (17-21 kt).  
 Several vessels off the northeast coast of Florida reported experiencing a gale on 12 
October, including the brigs Lucy, Galveston, and Pleiades. These vessels generally observed a 
shift in the wind from the northeast to southeast as the hurricane moved northward along the 
western coast of Florida. Jacksonville experienced similar shifts in wind direction. The wind at 
Jacksonville blew from the east at noon as the storm passed Tampa, veering to the southeast by 
the evening as the hurricane approached the coast of Florida’s Big Bend region. Weather records 
from Fort Barancas in Pensacola, Florida show that the wind blew consistently from the north on 
12 October, although no substantial drop in pressure was recorded. These observation increase 
the confidence that the storm curved to the north-northeast as it neared the Florida coast, making 
landfall well to the east of Pensacola, about 25 miles northeast of Cedar Key. While no 
meteorological records exist near the site of landfall, it is likely that the storm remained a major 
hurricane when it struck the U.S. mainland around 9 p.m. on 12 October. 
 As shown in Figure 3.5, cold air likely related to a cold front passage was beginning to 
penetrate the eastern U.S. at the time of landfall, which was fundamental to the eventual 
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Figure 3.5: Temperature and storm track reconstruction for 12 October, 1846 at 9 p.m. 
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extratropical transition of the storm as it traveled inland along the Atlantic coast. The hurricane 
picked up speed after making landfall, continuing to move north-northeast at approximately 22 
kt. A violent gale was felt at Savannah, Georgia overnight from 12 to 13 October as the storm 
passed approximately 45 miles west of the city. At this time the storm had lost its major intensity 
status, but likely remained at hurricane strength as it crossed the state of South Carolina. On the 
evening of 12 October, the wind at Charleston blew a gale from the southeast, while the wind at 
Columbia blew from the northeast. By 7 a.m. on 13 October, the wind at Charleston had shifted 
to the southwest and the wind at Columbia had veered to the west. These notable shifts in wind 
direction indicate that the hurricane passed between the two cities in the pre-dawn hours of 13 
October, rapidly advancing to the north-northwest at approximately 35 kt.  
 Figure 3.6 shows the cold air approaching the track of the storm on the morning of 13 
October, signaling the beginning of the extratropical transition process. The strongest winds at 
Wilmington, North Carolina were felt from 5 to 8 a.m. on 13 October as the storm crossed the 
state and weakened to a tropical storm. At Fort Monroe in Norfolk, Virginia, gale-force winds 
were recorded at 9 a.m., blowing from the southeast with a Beaufort force of 8 (34-40 kt). The 
fact that the storm center likely passed over 100 miles to the west of Norfolk implies an 
expansion of the storm’s wind field, which is an indicator of extratropical transition. The storm 
continued moving quickly to the north across Virginia at a speed of 35 kt, likely completing its 
transition to an extratropical cyclone in the early afternoon of 13 October, as shown in Figure 
3.7. Around the same time, the barometer at Washington, D.C. lowered to a minimum of 29.068 
in. (984.4 hPa) as the storm center passed about 30 miles to the west of the city. The maximum 
intensity of the storm also was felt at this time at Fort McHenry in Baltimore, Maryland, with 
winds shifting to the southwest as the storm moved northward. In Lewes, Delaware, a violent  
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Figure 3.6: Temperature and storm track reconstruction for 13 October, 1846 at 7 a.m. 
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Figure 3.7: Temperature and storm track reconstruction for 13 October, 1846 at 3 p.m. 
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gale from the southeast was felt at noon, continuing for four hours while the storm passed about 
120 miles to the west in the early afternoon. 
 Upon entering Pennsylvania, the extratropical cyclone took a turn to the northeast, 
passing approximately 15 miles to the east of Carlisle. According to the American Republican 
(15 Oct. 1846, p.1), the storm was as violent in Philadelphia as in Baltimore, with rain 
continuing all day on 13 October. Pittsburgh experienced the western edge of the storm as winds 
shifted from the northeast to the northwest. The storm crossed over northern New Jersey in the 
late afternoon, where a low pressure of 29.25 in. (990.5 hPa) was recorded at 5 p.m. in Newark. 
At Fort Hamilton in Brooklyn, New York, the wind blew from the southeast in the afternoon, 
increasing to gale force and shifting to the west in the evening. These changes in wind direction 
indicate that the storm passed north of New York City, traveling directly over West Point, New 
York. At Yale College in New Haven, Connecticut, a low pressure of 29.3 in. (992.2 hPa) was 
recorded at 6 p.m. as the wind shifted from the south to the west.  
 As pictured in Figure 3.8, the extratropical cyclone brought relatively warm temperatures 
to New England by 9 p.m. on 13 October, while relatively cooler temperatures penetrated the 
Atlantic coast to the south. After exiting Connecticut, the extratropical cyclone began to take a 
more northerly path. Meteorological records from Rhode Island and eastern Massachusetts note 
strong winds from the southeast and south-southeast on the evening of 13 October. Observations 
recorded in New Bedford, Massachusetts document a south-southeasterly wind with a Beaufort 
force of 9 (41-47 kt) at 9 p.m. The storm passed about 50 miles to the west of Boston, 
Massachusetts in the late evening hours of 13 October. The following is an account of the storm 
from Boston as published in the New York Herald: 
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Figure 3.8: Temperature and storm track reconstruction for 13 October, 1846 at 9 p.m. 
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 “The Boston Evening Transcript, of the 14th, says: - The weather 
yesterday, which, during the first part of the day was lowering, 
about 4 o’clock in the afternoon began to assume a decided aspect; 
and the wind, from the S.E., commenced to increase, and by six 
o’clock in the evening, it was blowing a furious gale. At the same 
time the rain was pouring down in perfect torrents, in very sheets. 
It did not seem at all like rain, but as if some person was throwing 
buckets of water at you horizontally, the power of the wind entirely 
neutralizing the downward tendency of the water…The barometer 
fell, from 9 A.M. to 9 P.M., from 29.90 to 29.22, and afterwards 
fell still lower.” 
New York Herald, 16 October 1848, p.2 
 By the morning of 14 October, winds in Massachusetts and Rhode Island blew lightly 
from the southwest. The Boston Post (19 Oct. 1846, p.2) reported that the ship Delhi, located off 
the southern coast of Nova Scotia, experienced a severe gale from the south-southeast for seven 
hours on 14 October. At Halifax, Nova Scotia, the wind blew from the south, while weather 
records from Rouses Point in Lake Champlain, New York note a westerly wind on the morning 
of 14 October. These wind directions suggest that the storm traveled rapidly northward through 
Maine and into Canada in the early morning hours of 14 October, likely dissipating near the St. 
Lawrence River, to the east of Quebec City. Figure 3.9 shows that the cold air indicative of a 
cold front had enveloped the eastern U.S. by the morning of 14 October. 
3.2.2 Storm Impacts 
  The impacts of the October 1846 hurricane were wide-ranging, spanning from the seas 
of the southern Caribbean northward across Cuba and the eastern U.S. into Canada. While the 
bark Cora and U.S. steamer Princeton encountered the hurricane in the Caribbean, neither vessel 
sustained serious injury from the storm. The first accounts of hurricane-induced destruction 
come from Montego Bay, Jamaica, where the wharves were severely damaged by the force of 
the waves, as reported in the New York Herald (16 Nov. 1846, p.1). Numerous vessels in the 
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 Figure 3.9: Temperature and storm track reconstruction for 14 October, 1846 at 7 a.m. 
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harbor were also damaged in the storm, several of which were sunk or driven to shore. However, 
it was reported that no lives were lost at Montego Bay as a result of the hurricane.  
 In the days and weeks following the storm, the Havana newspaper Diario de la Marina 
published detailed accounts of the hurricane’s destruction from various towns and providences 
across Cuba. The hurricane incurred great damages at Nueva Gerona as the eye of the storm 
crossed the eastern coast of Isla de la Juventud in the late night hours of 10 October. A 
correspondence published in Diario de la Marina (25 Oct. 1846, p.2,3) details the damages to 
specific structures in the town, such as the port and the military hospital. The port was 
completely destroyed to the point where there was nothing left in its original location, and all the 
boats in the river had gone under. Two walls of the hospital collapsed and the entire roof was 
lost, allowing rain to flood the building up to the ankles. Walls collapsed on top of people in 
some homes, causing injuries and trapping those inside. Other damages to structures included 
doors and windows blown off and fallen fences. Given these descriptions of damages, the level 
of destruction at Nueva Gerona is undoubtedly indicative of a major hurricane. 
 Hours before the hurricane made landfall near the port of Batabanó, a strong 
northeasterly wind caused an extraordinarily low tide, leaving boats on dry land where they 
usually floated on six feet of water. In the same way the tide rapidly lowered, the water rose 
again when the wind shifted, flooding the beach. Although the storm caused great destruction to 
buildings and boats in the small village, no lives were reported lost at this location. To the 
northwest of Batabanó, the hurricane ravaged the area around Güines, Cuba. The countryside 
was devastated by the storm, causing damages more severe than that of the 1844 hurricane. 
Nearly every home in the small town of Melena was destroyed, and a girl was killed when her 
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house collapsed. Most of the homes in the village of Güines were also in ruins following the 
hurricane. 
 In Cabañas, Cuba, northeast of the hurricane’s landfalling location, the storm caused 
serious damage to buildings, with the homes of the poorest citizens suffering the worst of the 
destruction. Poorly constructed homes collapsed entirely, while roofs, windows, and doors were 
blown off other buildings. Trees that survived the 1844 hurricane were snapped or uprooted, and 
the sugarcane crop was badly damaged. In the bay, all the vessels were severely injured and most 
of the docks had disappeared. 
 According to a report in the Gaceta de Puerto Rico (1 Dec. 1846, p.3), the hurricane of 
October 1846 was less intense at Matanzas, Cuba than the October 1844 storm, but the powerful 
winds lasted longer, resulting in severe damages. Almost all the boats in port suffered, and not a 
single street was spared from the effects of the hurricane. The storm had done the worst damage 
in the neighborhood of the marina and along the shores of the river, destroying newly built walls 
and fences, and blowing off roofs. In Cárdenas, about 23 miles east of Matanzas, the hurricane 
was less disastrous than that of October 1844 because the sugarcane crop did not suffer losses to 
the same extent as before. The vessels and the docks at the port of Cárdenas suffered minor 
damages, and there was some damage to roofs and wooden houses. 
 On the far eastern edge of the hurricane in Cuba, damages were minor or unremarkable. 
While the wind and rain from the hurricane was felt at Trinidad and Sancti-Spiritus, no injuries 
to homes or lives were reported. Some vessels in port at Cienfuegos were damaged in the 
hurricane, but there were no personal injuries. In the providence of Villa Clara, homes 
constructed of mud and straw were damaged, country roads were made impassable, and there 
was also some damage to the banana plantations and corn crops. 
66 
 
 The greatest details of damages come from Havana, where the storm was incredibly 
destructive both in the harbor and in the city. Newspaper reports frequently compared the 
October 1846 hurricane to that of October 1844, generally agreeing that the destruction around 
Havana was worse following the later storm. Below is a passage from a letter published in the 
Savannah Republican, which provides an overview of the hurricane’s impacts in Havana. 
“Havana, Oct. 17th.- We have to announce with deep regret, that 
we have again been visited with a terrific hurricane, far more 
destructive in its effects upon the shipping in harbor than that of 
1844; it commenced in the evening of the 10th, and lasted until 11 
o’clock the next morning. Out of 104 sailing vessels, steamers, and 
vessels of war, in our port, all but 12 have been sunk, wrecked, 
dismasted, or otherwise seriously injured, besides which 40 or 50 
coasting vessels were destroyed. In the city and environs, the 
injury to the buildings and trees, &c., has been immense, and many 
lives lost.” 
 Savannah Republican, 30 October 1846, p.2 
According to a report published in Diario de la Marina on the day after the storm, there was 
hardly any structure in the city that did not suffer major damages. Homes constructed of both 
wood and stone were left in ruins, in many cases injuring or killing those inside. Buildings that 
were not entirely destroyed were greatly injured, as walls and balconies collapsed, doors and 
windows fell, and roofs were blown away by the hurricane-force winds. According to an account 
published in the Gaceta de Puerto Rico (28 Nov. 1846, p.1), the neighborhoods of Colon and 
San Lázaro suffered some of the worst calamities. The storm surge flooded homes along the 
street of San Lázaro, which runs along the northern coastline of Havana. The water was reported 
to be waist-deep at this location, and the strength of the waves caused some of the homes to 
collapse completely.  
 A summary of hurricane-induced damages reported in the Edgefield Advertiser (11 Nov. 
1846, p.2) estimated that 1,500 homes in Havana and its suburbs were totally destroyed, while 
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another 5,000 were partially destroyed. The storm also caused substantial injury to coffee and 
tobacco crops, though the damage to sugarcane was reported to be less than that caused by the 
1844 hurricane. While a comprehensive death toll for the 1846 hurricane is impossible to 
achieve, it is known that hundreds of people were killed in Cuba as a result of the hurricane. In 
Havana alone, about 90 people had been found dead in the ruins at the time the article was 
published, and many more were likely found dead later. Additionally, 57 slaves were reported to 
be killed by a building collapse at the Alijandria plantation, and another 30 at the Amistad.  
 After causing great devastation in Cuba, the hurricane of October 1846 continued 
traveling northward, bringing its damaging winds and surge to Key West, Florida. A summary to 
the destruction at Key West was copied in many U.S. newspapers, an excerpt from which is 
quoted below. 
“…But the hurricane had swept away every dwelling house, save 
six, in Key West. They were totally destroyed. The Custom House, 
and the Marine Hospital, were both unroofed. It is supposed, that 
of government property destroyed, the amount is $300,000. The 
loss of life is very great. A great many persons were drowned, and 
killed by falling buildings. The light house, and dwelling house 
attached, were destroyed, and 14 souls perished in the buildings. 
The Sand Key lighthouse is gone, and the buildings and people in 
them.” 
New York Herald, 31 October 1846, p.3 
The intense wave action and high storm surge certainly contributed to the destruction at Key 
West. According to a report in the American Republican (31 Oct. 1846, p.2), the tide was five 
feet high, traveling at a relatively rapid pace through the streets of Key West. Another account 
published in the Daily Union (31 Oct. 1846, p.2) claims that the waters rose three feet higher 
than previously known, driven wholly by the wind. Of all the homes damaged, it was estimated 
that about half were leveled to the ground. The roads were also made impassable by debris from 
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collapsed houses and fallen trees. Additionally, the wharves at Key West were completely 
destroyed, and the shipping was devastated. Two vessels, the U.S. brig Perry and revenue cutter 
Morris, were shipwrecked near Key West and the surviving crew members rescued. The fort was 
in ruins, but the U.S. barracks at the east end of Key West suffered little injury and was used as 
shelter for those who were shipwrecked, as well as for people who had escaped from their 
homes. In a letter dated 15 October, published in the New York Herald, it was estimated that 50 
people died at Key West as a result of the hurricane.  
 As the storm tracked up the western coast of Florida, heavy seas and strong winds 
damaged vessels in both the Gulf of Mexico and the Atlantic. The marine journal of the New 
York Herald (3 Nov. 1846, p.4) notes that the bark Louisa experienced the western edge of the 
hurricane, which caused the vessel to leak badly. Off the northeastern coast of Florida, the brig 
Pleiades sprung a leak, the brig Lucy had sails blown away, and the brig Galveston lost its sails 
and received other damage. The Boston Post (27 Oct. 1846, p.2) describes how the bark Osprey 
suffered damages to the masts and sails and sprung a leak while fighting the gale off the Florida 
coast north of Jacksonville. 
 Coastal cities in the southeastern U.S. suffered notable damages from the hurricane, 
although nothing nearly as catastrophic as in Cuba or the Florida Keys. The storm was felt 
severely at Jacksonville, where the northeasterly and southeasterly winds produced a substantial 
storm surge that flooded the streets and buildings along the water. An account of the hurricane 
impacts in Jacksonville is as follows: 
“The river rose six feet above high water mark and, at two o'clock 
on Monday afternoon had flooded the wharves and had entered the 
lower floor of nearly all the stores of Bay street, which runs 
parallel to the river. On Monday night the wind dropped round to 
the South East, and the gale was at its height. The violence of the 
storm and the height of the water united in producing a fearful 
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scene of devastation. All the wharfs in town were carried away, 
and several buildings, contiguous to the river, were destroyed. - 
The saw mills in the vicinity of the town have lost all their lumber 
and togs. The total loss is estimated at $5,000.” 
Edgefield Advertiser, 28 October 1846, p.4 
Reports from the Savannah Republican and Savannah Georgian in the days following the 
hurricane describe minor damages from the hurricane at Savannah, including fences blown 
down, gutters stripped off, trees prostrated, and slight damage to roofs. Although there were few 
disasters at the port, the New York Herald (24 Oct. 1846, p.4) notes that the bark Elizabeth 
suffered damages to its hull and rigging during the hurricane when located off the Georgia coast 
near Savannah. The damage at Charleston was similar to that at Savannah, with no serious injury 
to the shipping in port. Trees and fences were blown down, poorly constructed roofs were blown 
off, the wharves were damaged, and a part of the seawall was breached. At Georgetown, South 
Carolina, damage to the wharves and rice fields was caused by the storm tide, which was 
reported in the New York Herald (19 Oct. 1846, p.2) to be 2 feet above high water mark. The 
strong winds from the storm also caused damage to fences and trees in Wilmington, North 
Carolina, as reported in the Wilmington Chronicle. In Norfolk, Virginia, the cyclone damaged 
some roofs and chimneys, and the Elizabeth River became much rougher than usual.  
 The storm produced heavy seas and strong winds in the Atlantic as it moved northward, 
causing shipwrecks and damaging vessels off the eastern coast of the U.S. According to the 
Charleston Courier, the brigs Tybee, Marian Gage, and Cochico lost sails and suffered other 
injuries while navigating off the coast of the Carolinas. The Courier (3 Nov. 1846, p.3) also 
reported that the brig Joseph Atkins was shipwrecked on Cape Hatteras, North Carolina on the 
morning of 13 October as strong southeasterly winds forced the vessel ashore. The New York 
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Herald (21 Oct. 1846, p.4) noted that the schooner Curlew was forced to return to New York 
after the hurricane damaged the vessel, causing it to leak badly.  
 As an extratropical cyclone, the storm continued to cause destruction in cities and towns 
in the eastern U.S. The Alexandria Gazette (15 Oct. 1846, p.3) reported that the tide in Potomac 
was one of the highest ever observed, covering the wharves with three to four feet of water and 
flooding the lower areas of Alexandria, Virginia. According to the New York Tribune (15 Oct. 
1846, p.2), the storm surge also caused flooding in parts of Washington, D.C., where the wharf 
was underwater and the canal overflowed. The D.C. Daily Union (16 Oct. 1846, p.2) stated that 
the railroads suffered damages from the storm, causing irregularities and delays to the mail. The 
New York Herald (16 Oct. 1846, p.2) corroborates this account, reporting that the Baltimore 
railroad between Philadelphia and Wilmington was made impassable by the storm. In Baltimore, 
the cyclone’s easterly winds caused the water in harbor to swell higher than it had been for 
several years, flooding Pratt street with up to four feet of water. Apart from the flooding of the 
wharves by the storm tide, Baltimore experienced little other damage from the cyclone. The 
American Republican (15 Oct. 1846, p.1) described the storm in Philadelphia as being at least as 
violent as in Baltimore, causing damage to roofs, chimneys, fences, and trees. There were 
elections being held in Philadelphia on 13 October, and the storm was suspected to have 
suppressed voter turnout. Additionally, the New York Herald (15 Oct. 1846, p.4) announced that 
the tide along the Delaware River rode higher than known since 1820, flooding the avenue along 
the water.  
  Reports from the New York Herald and New York Tribune indicate that the storm caused 
severe damage in New York City and the surrounding area. Damage to buildings includes roofs 
and chimneys blown down, broken windows, fallen shutters, and torn awnings. Trees were 
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uprooted by the heavy winds, and large limbs were lost. The waters in New York Harbor swelled 
to levels well above their usual height, damaging the docks and sea wall and causing water to 
enter the streets. A letter from the New York correspondent of the Daily Union details the 
damages that occurred in New York City. 
“Daylight showed the city in a desolate plight - signs, chimney-
tops, and shutters, wood or iron, blown down, awnings hanging 
sullenly in rags and ribands, boxes and barrels topsy-turvy in the 
middle of the streets, pigs wandering uneasily about in quest of the 
accustomed garbage swept away by the floods of rain, all our 
public squares and places dismantled of half their glories, fine trees 
torn up by the roots, cumbering the walks, others lopped of their 
largest limbs, breaches in the sea-wall of the battery, here and there 
a church, which yesterday boasted a stately spire, clear shorn of it, 
or barely holding to one tottering to its fall. But these were the 
least of the injuries done by the storm. One life was lost, of a man 
killed by the falling of an iron window shutter on him. The 
shipping suffered grievously.” 
Daily Union, 16 October 1846, p.3 
 Additionally, in Jersey City, New Jersey, several buildings were blown down and the wharves 
were badly injured. At Poughkeepsie, New York the water rose four feet above the wharves.  
 Cities and towns in New England also suffered damage from the extratropical cyclone on 
the evening of 13 October. The American Republican (17 Oct. 1846, p.2) announced that part of 
the railroad bridge over the Connecticut River was blown down by the strong winds of the storm 
in Windsor, Connecticut. According to the New York Herald (16 Oct. 1846, p.2), the force of the 
wind blew down chimneys, ripped tin from roofs, and caused telegraph posts to fall in Hartford, 
Connecticut. The Herald also reported similar damage in Providence, Rhode Island, where trees, 
chimneys, and signs were blown down in the storm. At Providence, the tide was going out during 
peak winds, so there was no serious damage around the wharves or the river. The Boston Post 
detailed the damages that occurred in Massachusetts. In Worcester, several sheds belonging to 
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the railroad corporation were blown down by the violent winds of the cyclone. A few buildings 
also collapsed in Boston, though most of the damage to buildings was minor. Additionally, 
numerous vessels in the port of Boston were injured, and the wharves sustained damages. 
 The last known impacts of the cyclone occurred in the early morning hours of 14 October 
when the storm entered Canada. The New York Herald (19 Oct. 1846, p.2) published an account 
from Montreal, which stated that the storm blew down several wooden houses in the city and 
severely damaged gardens and orchards. According to the Boston Post (4 Nov. 1846, p.2), there 
were sixteen vessels reported ashore along the St. Lawrence River between Montreal and 
Quebec. These are the final reports of storm impacts, as the cyclone likely dissipated north of the 
St. Lawrence River.  
 
3.3 Hurricane of September 1848 
 
 The hurricane of September 1848 is one of only two major hurricanes known to have 
made landfall in the Tampa Bay area. This section of the paper will present the reconstructed 
storm track and detail the impacts of the 1848 Tampa Bay hurricane. Observations from 43 
vessels in the Gulf of Mexico and North Atlantic Ocean and weather records from 40 locations in 
the U.S., Mexico, and Cuba were consulted in the creation of the storm track. Figure 3.10 shows 
the locations of the meteorological and shipping observations utilized in the analysis of the 
September 1848 hurricane.  
3.3.1 Storm Track  
 As shown in Figure 3.11, the track of the September 1848 hurricane is unusual due to the 
easterly movement of the storm across the Gulf of Mexico, which was aided by mid-latitude 
synoptic conditions. A tropical depression likely formed in the Gulf of Mexico off the western 
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Figure 3.10: Locations of meteorological and shipping observations for 16-28 September, 1848. 
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Figure 3.11: Reconstructed storm track of the September 1848 hurricane. 
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coast of the Yucatán Peninsula on 16 September 1848. Observations from the logbook of the 
HMS Hound noted winds with a Beaufort force of 6 from the north-northwest on the morning of 
16 September. An account from Xalapa, Veracruz in the Mexican newspaper Siglo Diez y Nueve 
(26 Sept. 1848, p.4) reported strong northerly winds on 16 September, which increased overnight 
and continued with violence throughout the day on 17 September. Also on 17 September, the 
HMS Hound experienced a drop in barometric pressure as well as an increase in winds to 
tropical storm force. From morning to evening on 17 September, the HMS Hound noted a shift in 
the winds from the north-northwest to east-northeast, indicating that a tropical storm passed to 
the south of the ship’s location. After approaching the Mexican coast near Veracruz early on 18 
September, the storm slowed and turned in a north-northeasterly direction. On this day, the 
winds at Xalapa placated, but the rain continued. The HMS Hound experienced lighter winds 
from the south-southeast on the morning of 18 September as the ship traveled northward and the 
storm passed to its south and west. The USS Iris was traveling south-southwest toward the storm 
on 19 September and encountered winds from the south of east. Meteorological observations 
from Matamoros, Mexico recorded easterly winds on the morning of 19 September. On 20 
September, the USS Iris experienced southerly winds and a drop in barometric pressure while 
the tropical storm passed to the west of the ship. At Matamoros, the winds shifted from the east-  
northeast to northeast on 20 September as the storm traveled in a north-northeasterly direction. 
An account from Brazos Santiago, Texas in the New Orleans Picayune (4 Oct. 1848, p.2) 
announced the impacts of a gale which began on 16 September and continued blowing 
principally from the east until 22 September. This record indicates that the storm remained to the 
south of the U.S.-Mexico border prior to turning eastward on 22 September.  
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The Brazos Santiago account noted that the wind veered to the north on the afternoon of 
22 September, blowing violently until 24 September when it moderated. At Matamoros, the wind 
shifted to the north-northwest on the morning of 23 September. These notable shifts in wind 
direction indicate that the storm approached the latitude of the U.S.-Mexico border, nearing 
26°N before moving eastward and strengthening as it crossed the Gulf of Mexico. This eastward 
turn was likely initiated by the movement of a strong mid-latitude trough across the eastern U.S. 
from 20 to 23 September. As shown in Figures 3.12-14, a cold air mass penetrated the eastern 
U.S., causing temperatures to drop substantially. Much of the South experienced unseasonably 
cold weather as low temperatures dropped nearly 20°F in two days. For example, the low 
temperature in Nashville, Tennessee dropped from 57°F on 20 September to 38°F on 22 and 23 
September, and the low temperature in Athens, Georgia dropped from 61°F on 20 September to 
42°F on 22 September. These temperature changes indicate that a frontal system likely prevented 
the tropical storm from moving northward into the coastline of Texas or Louisiana, instead 
steering the storm eastward across the Gulf of Mexico.  
 As seen in Figure 3.15, the cold air remained situated over the eastern U.S. on 23 
September, and the hurricane continued to move eastward at approximately 9 kt. The bark Touro 
suffered damages when it encountered the hurricane at 90°W between 25°N and 26°N, along its 
route from New Orleans to Sisal, Mexico. On 24 September the mid-latitude system weakened 
slightly as the cold temperatures retreated (Figure 3.16), allowing the tropical cyclone to turn in a 
northeasterly direction as it intensified to major hurricane strength. Several vessels encountered 
the storm on this date, including the brigs Silena and Lucy Ann, the barks Saxony and 
Manchester, the ships Monsoon, Quebec, and Oxnard, and the USS Electra. When the bark 
Manchester came across a severe hurricane at 26° 20’N, 86° 50’W, the barometer on the vessel 
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Figure 3.12: Temperature and storm track reconstruction for 20 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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Figure 3.13: Temperature and storm track reconstruction for 21 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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Figure 3.14: Temperature and storm track reconstruction for 22 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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Figure 3.15: Temperature and storm track reconstruction for 23 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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Figure 3.16: Temperature and storm track reconstruction for 24 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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lowered to 28.3 in. (958.3 hPa). This pressure measurement corresponds to a wind speed of 102 
kt, which is characteristic of a category 3 hurricane. On the evening of 24 September, the ship 
Oxnard experienced a shift in the winds from southeast to northwest, indicating that the vessel 
was directly in the path of the hurricane. 
 Figure 3.17 shows how the tropical system brought warmer temperatures back to the 
southeast on the morning of 25 September as the hurricane made its final approach towards the 
west-central coast of Florida, traveling at approximately 10 kt. Around noon, the storm made 
landfall at Clearwater harbor as a category 4 hurricane. At Fort Brooke, located in present-day 
downtown Tampa, the barometer reached a low of 28.18 in. (954.3 hPa) at some point prior to 3 
p.m. (Ludlum 1963). Assuming that Fort Brooke experienced the eyewall of the hurricane, the 
minimum central pressure of the hurricane is estimated to be 935.6 hPa, with maximum wind 
speeds reaching 122 kt. 
Following landfall, the hurricane traveled east-northeast across Florida, weakening from 
a major hurricane to a hurricane as it crossed the state. The storm exited Florida at a point on the 
east coast between Daytona and Titusville, entering the Atlantic Ocean just before 12 a.m. on 26 
September. By this time, the speed of forward motion of the hurricane had increased to 
approximately 17 kt. Several vessels encountered the hurricane near the east coast of Florida on 
25 and 26 September, including ship American, schooner Somers, brig Confidence, and barks 
Edwin, SL Crowell, and Elizabeth J. The eye of the hurricane passed directly over bark Elizabeth 
J around 7 a.m. on 26 September when the vessel experienced an apparent moderation of the 
weather and a sudden shift in wind direction. The shipping news section of the Boston Post from 
11 October, 1848 contains a report from the vessel, as follows:  
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Figure 3.17: Temperature and storm track reconstruction for 25 September, 1848. Low 
temperatures are at sunrise or between 6 – 8 a.m.; storm position shows location at 12 p.m. 
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 “Bark Elizabeth J, Gallagher, from Havana at Philadelphia, reports 
that on the 25th ult, at 4 P M it commenced blowing very heavy 
from SE, accompanied with rain; the weather looked extremely 
boisterous and the barometer fell to 28. Took in all sail except 
close reefed maintopsail. Towards midnight the gale increased to a 
most violent hurricane, the sea running very high and irregular – 
took in the close reefed maintopsail and furled all secure, scudding 
under bare poled. At 3 A M next day shipped a tremendous sea, 
which stove bulwarks. All hands were now engaged in bailing the 
water out of the cabin – winds shifting from E to S, with rain 
falling in torrents. At 7 A M the wind shifted suddenly to N W, the 
vessel rolling tremendously, and the sea making a fair breach over 
her. At this juncture the weather appeared to moderate, which 
induced Capt G to set the close reefed topsail to steady the vessel, 
but immediately after the hurricane increased with greater violence 
than before, which blew the maintopsail from the yard, knocked 
the vessel on her beam ends, washed away the starboard quarter 
boats and bulwarks. The bark now being in a most perilous 
situation, helm being hard a weather, and could not get off before 
the wind to right – was compelled to cut away the maintopmast, 
which had the desired effect, and we then scud before the wind 
until it moderated, which was not until about noon, in lat 29 30 lon 
79 20.” 
    Boston Post, 11 October 1848, p.2 
At noon on 26 September, the hurricane was traveling in an easterly direction and its 
forward speed continued to increase. The storm maintained hurricane-strength winds during the 
afternoon of 26 September when the ship Camera and bark Royal Mint report experiencing a 
violent and terrible hurricane. Later that afternoon, the hurricane turned to the northeast, 
traveling at approximately 35 kt. By 27 September, the cyclone had weakened to a tropical storm 
as it continued to move in a northeasterly direction. Newspaper reports from ships near the storm 
center on 27 September described a “severe gale,” “tremendous gale,” or “violent gale,” not 
using the word hurricane to describe the storm conditions. At 12 a.m. on 28 September, the storm 
was located about 300 miles east of Halifax, Nova Scotia. The last known encounter with the 
storm was from the bark Strafford at on 28 September, which experienced winds shifting from 
the southeast to the southwest from 12 a.m. to 8 a.m. 
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3.1.2 Storm Impacts 
 The hurricane of September 1848 had uniquely wide-ranging impacts that spanned from 
the Mexican coast across the Gulf of Mexico to Florida and into the North Atlantic Ocean. The 
first known impacts of the storm occurred in the Veracruz region of Mexico on 16 September, 
notably Mexican Independence Day. According to a report from Siglo Diez y Nueve (26 Sept. 
1848, p.4), the northerly wind was blowing so strong in Xalapa that it was impossible to shoot 
fireworks to celebrate the anniversary of the independence. The winds increased on 17 
September, causing some damage to roofs and trees, and further delaying celebrations of the 
independence. On 19 September, abundant rain had caused flooding in the Coatepec 
neighborhood, where water passed above the bridge and entered some homes.  
 At the island of Brazos Santiago on the southernmost coast of Texas, the gale began on 
16 September and continued causing a rough sea for eight days, resulting in the loss of U.S. 
schooner Capt. Page on the morning of 21 September. By 22 September, the island of Brazos 
was flooded, as described in a letter published in the New Orleans Times Picayune: 
“On the morning of the 22d a truly desolate prospect presented 
itself to our view. The famed island of Brazos was under water; 
nought of land was to be seen but the sand-hills cresting the sea-
beach, and the offices and warehouses of the Government, which 
are built upon blocks three or four feet high. Brazos Island had 
turned to Brazos lake…” 
New Orleans Times Picayune, 4 October 1848, p.2 
As the waters continued to rise throughout the day on 22 September, people living on the island 
took to the vessels at port for safety from the rising waters. The water remained high on 23 
September, though by 24 September the wind moderated at Brazos and the water began to fall. 
 The storm caused damage to numerous ships and vessels as it traveled across the Gulf of 
Mexico. According to the New Orleans Daily Crescent (18 Oct. 1848. p.1), on 23 September, the 
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hurricane swept away all three masts of the bark Touro and caused the vessel to leak. The Touro 
attempted to make it back to New Orleans, but the prevailing northeasterly winds forced the ship 
to alter its course and make port at Galveston. The bark Saxony lost its sails and sprung a leak on 
24 September, which compelled the crew to lighten the vessel by throwing overboard part of its 
cargo of flour and wheat. The Boston Daily Atlas (28 Oct. 1848) wrote that the bark Manchester 
also encountered the hurricane on 24 September, which compelled the crew to cut away the 
foremast and flooded the vessel with two and a half feet of water. The Boston Post (20 Oct. 
1848, p.2) reported that the ship Quebec suffered damages during the hurricane, and notes that 
one passenger drowned after being washed overboard in the gale. The Boston Post also stated 
that the ship Oxnard was dismasted in the hurricane.  
 Around noon on 25 September, the hurricane made landfall near Clearwater harbor on the 
west-central coast of Florida as a destructive category 4 hurricane. Several newspaper reports 
describe the damages at Tampa, which was a small village and military post in 1848 with a 
population of only 1,000 people. The damage at Tampa Bay was described by several papers as 
far worse than that of the 1846 hurricane. The powerful winds and high storm surge of the 
hurricane destroyed almost every building in town, uprooted large oak trees, and carried away 
the vessels in the port. The following is portion of a correspondence published in the Savannah 
Republican that details the extent of damages in Tampa:  
“Every building on the bay and river, public and private, (except 
Mr. Palmer's Hotel, and that much injured) is destroyed. The water 
rose ten feet or more above high water mark, and such was the 
force of wind and waves that the strongest buildings were driven 
from their places, crushing every thing in their course. The sturdy 
old oaks that had braved the storms for centuries, were torn up by 
the roots, or twisted off like reeds. All the vessels in the port were 
driven up the river and lodged in the pine woods - far from their 
natural element. Iron safes, a fire engine, kegs of nails, &c, were 
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driven from the places they occupied, and not a trace left to tell 
where the building in which they were stood.” 
Savannah Republican, 16 October 1848, p.2 
A statement published in the Jacksonville News (7 Oct. 1848, p.2) corroborates the height of the 
storm surge, reporting that the waters of the bay rose ten to twelve feet higher than previously 
known. A letter from the commanding officer at Fort Brooke, Major Wade, noted that the tide 
rose fifteen feet higher above low water. All accounts indicate that the storm surge from the 1848 
hurricane was the highest ever known at Tampa Bay. Despite the intensity of the storm, no lives 
were lost in Tampa. Several newspapers praise Major Wade for helping move families to safety 
and protecting public property during the hurricane. 
 The hurricane caused destruction from Cedar Key to Charlotte Harbor, severely 
damaging fisheries on the west coast of Florida. At Clearwater and parts of Benton County, 
where the hurricane made landfall, the damage was particularly great. The plantations and sugar 
crop at Manatee, on the south side of Tampa Bay, were also destroyed in the hurricane. The 
storm was lightly felt at Key West, but caused no damage. The hurricane also had substantial 
impacts on communities along the Atlantic coastline. The streets of St. Augustine were flooded 
by the storm surge as the wind blew towards the coast from the east. The floodwaters inundated 
many houses and shops, while chimneys and fences were blown down by the wind. The wharves 
and fishing boats at St. Augustine were swept away by the wind and rising water, and the 
schooner Savannah was driven ashore. The Tallahassee Sentinel (10 Oct. 1848) reported that 
two homes were blown down at Jacksonville. The destruction reached as far north as Georgia, 
where the storm damaged the rice crop. 
 After the hurricane exited Florida, it continued to cause destruction to shipping in the 
Atlantic Ocean on 26, 27, and 28 September. According to the Charleston Courier (31 Sept. 
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1848, p.3), the bark Edwin encountered the hurricane off Florida’s east coast, causing the vessel 
to leak considerably. Approximately thirty-two hours after the severest weather, the Edwin 
picked up eighteen members of the crew of the bark Ganges, which had foundered in the storm. 
The Boston Post (10 Oct. 1848, p.2) reported that the ship America lost several sails in the 
hurricane off the east coast of Florida. The bark S L Crowell was also damaged by the hurricane 
off St. Augustine, as described below: 
“Bark S L Crowell, Clark, from Matanzas at New York, on the 25th 
ult, lat 30, lon 80, experienced a severe hurricane from NE to 
NNW – was knocked on her beam ends, lee rail six feet under 
water – stove deck load of molasses, consisting of 52 hhds to right 
her - no appearance of coming up, cut away the foremast – the 
main came with mizzen topmast – lost nearly all the sails when she 
righted.” 
Boston Post, 16 October 1848, p.2 
Farther east at longitude 75.5°W, the ship Camera experienced the violence of the hurricane for 
fourteen hours, resulting in the loss of the fore and main topsails. Near the same longitude, the 
brig Calais received damage from the hurricane, including the loss of the mainsail.  
 As the storm began to turn northeast on 27 September, more vessels suffered from 
encounters with the tropical storm. The ship Herculean lost the foretopsail, had sails damaged, 
and sprung a leak as consequence of the gale. The brig Oriole was put into Charleston for repairs 
after losing the topgallant mast and foretopsail in the hurricane near latitude 34.5°N. The New 
York Herald (24 Oct. 1848, p.4) reported that the ship Harriet Rockwell was damaged by the 
hurricane on 27 September at 33.5°N, 70.5°W. On route from Boston to St. Martins, the brig 
Markland lost mainmast and sails in the gale. The Shipping and Commercial List (18 Oct. 1848, 
p.3) recorded that the ship Harvest was damaged by the storm near 39°N, 63°W.  
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 Even as the storm traveled north of 40°N latitude, it continued to cause destruction to 
shipping in the Atlantic. The ship Naples, previously damaged from a hurricane on 24 
September, sustained additional damage from the gale on 28 September. According to the New 
York Herald (9 Oct. 1848, p.4), the bark John Hutchins lost main topmast, foretopgallant mast, 
mizen topmast, and sails in the storm. The marine journal of the Boston Post (9 Oct. 1848, p.2) 
noted that the bark N.D. Chase sustained damage on 28 September at 43°N, 60°W. The 
Charleston Courier (11 Oct. 1848, p.3) reported that the ship Amaranth, traveling to Liverpool 
from Boston, was forced to return to Boston after being damaged in the gale. On route to the 
Cape of Good Hope, the brig Souther was also compelled to return to Boston after sustaining 
damage in the gales of 24 and 28 September, as reported in the New York Herald (10 Oct. 1848, 
p.4).   
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Chapter 4: Discussion and Conclusion 
 
4.1 Discussion 
 This section of the paper highlights the significance of the results for each of the three 
hurricanes analyzed in this study. For the October 1844 and September 1848 hurricanes, the 
results of this study are compared to previous storm track reconstructions, and differences in the 
reconstructions are explained. Also presented in this section is a comparison of the tracks and 
impacts of the October 1844 and October 1846 hurricanes in western Cuba.  
4.1.1 October 1844 Hurricane 
 Making landfall as a category 4 storm, the October 1844 hurricane caused widespread 
damages across western Cuba. The hurricane likely originated in the western Caribbean off the 
northern coast of Honduras, crossing western Cuba and the Bahamas before continuing north-
northeast into the North Atlantic Ocean. This major hurricane was preceded by a weaker tropical 
storm that was felt in Cuba on 1 and 2 October, but did not produce substantial impacts. On 8 
and 9 October, Ireland experienced a gale from the south-southeast, and newspaper reports 
speculated that this was the same storm as the Cuban hurricane of 5 October. However, Redfield 
(1846) disputes that idea, stating that the Ireland storm was more likely to be related to the earlier 
tropical cyclone. Because of the lack of data between Newfoundland and Ireland, this analysis 
does not attempt to assess whether the two storm events were the same system.  
 The storm track presented in this paper is very similar to the track constructed by William 
Redfield (1846), as much of the same data was used for this reconstruction. Redfield was a 
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pioneer in the field of hurricane research, and his analysis of the 1844 hurricane was 
extraordinarily detailed. However, there are some differences between the track presented in this 
thesis and that of Redfield. The most notable difference between Redfield’s track of the October 
1844 hurricane and the one presented here is the location of the storm center as the hurricane 
exited the northern coast of Cuba. Redfield was likely incorrect in his estimation that the storm 
passed approximately 50 miles east of Matanzas and 27 miles east of Cárdenas. Rather, the eye 
of the hurricane passed over Matanzas to the west of Cárdenas, as shown in the reconstructed 
track of this analysis. This is evidenced by the fact that Matanzas experienced a lull in the winds 
around 10 a.m. on 5 October, signaling the eye of the storm. Also, an account published in 
Diario de la Marina notes that the winds at Cárdenas shifted from southeast to southwest, 
indicating that the storm center was positioned west of that location. There is another 
discrepancy between the two analyses towards the end of the cyclone’s track in the North 
Atlantic Ocean, though there is greater uncertainty about the track at this location due to a lack of 
data. This reconstruction shows the storm moving eastward away from Newfoundland, while 
Redfield’s track shows the storm crossing Newfoundland. Other than these inconsistencies, the 
track presented in this paper aligns quite well with the original storm track reconstruction 
completed by Redfield.  
 The hurricane of October 1844 is cited by Pérez Suárez et al. (2001) as one of the top 
eight deadliest tropical cyclones in the history of Cuba, with over 100 lives lost. In the Caribbean 
and the Atlantic, the strong winds and heavy seas of the tropical cyclone devastated shipping, 
damaging dozens of vessels and causing several shipwrecks. The hurricane also caused suffering 
on land in Cuba, as a great number of homes and buildings were destroyed in the storm. The 
crops, already in bad condition due to the drought of the spring, were damaged further by the 
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hurricane. Two years later the damage was compounded when the hurricane of October 1846 
struck western Cuba, impacting many of the same communities and crops. This analysis of the 
October 1844 hurricane, especially in conjunction with the October 1846 hurricane, contributes 
to better understanding Cuba’s history of natural hazards.  
4.1.2 October 1846 Hurricane 
 The hurricane of October 1846 had wide-ranging impacts that spanned from the 
Caribbean Sea to Cuba, across the eastern U.S., and into Canada. This analysis shows that the 
hurricane made landfall near Batabanó, Cuba on 11 October 1846 with an estimated maximum 
wind speed of 140 kt. Assuming the accuracy of the barometric pressure observations and the 
subsequent calculations, the October 1846 hurricane would become the first category 5 hurricane 
on record in the Atlantic basin. All accounts from Diario de la Marina describe the October 1846 
hurricane as much more destructive at Havana than the 1844 storm. The severity of the October 
1846 storm at Havana is due to the fact the city experienced the western eyewall of the hurricane 
as the storm center tracked approximately 12 miles to the east. Although Matanzas also suffered 
greatly from the storm, the October 1846 hurricane was described as less intense there than the 
October 1844 hurricane because the storm center tracked 35 miles west of the town. 
 The October 1846 storm is also unique in its impacts to the U.S., where it caused notable 
damage to all the major cities along the east coast. Storm surge caused flooding in most port 
cities on the eastern seaboard, damaging the wharves. The gale-force winds of the storm 
damaged roofs and fences and blew down trees and large limbs. In the northeastern U.S., these 
impacts were felt after the hurricane transitioned from a tropical cyclone to an extratropical 
cyclone. The extratropical transition process occurred on 13 October as the tropical system likely 
merged with a mid-latitude trough. This is evidenced by an incomplete decay of tropical cyclone 
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winds after landfall, an increase in speed of forward motion, and an increase in the spatial extent 
of gale-force winds. However, it is difficult to determine exactly how and when this extratropical 
transition occurred due to limited historical data.  
 Like the hurricane of October 1844, the October 1846 hurricane is listed by Pérez Suárez 
et al. (2001) as one of the deadliest hurricanes in Cuba’s history. Western Cuba suffered 
tremendous damages from the storm, including thousands of destroyed homes and buildings, 
substantial losses to shipping, and ruined crops. The October 1846 storm was also one of the 
most disastrous hurricanes to have occurred in Key West, where property was devastated by the 
storm and dozens of people lost their lives. Overall, the October 1846 hurricane caused the loss 
of hundreds of lives and incalculable property damage, affecting communities from the 
Caribbean to Canada. Having a detailed knowledge of the track and impacts of the October 1846 
storm contributes to an understanding of broad scale hurricane variability and small scale local 
impacts of tropical cyclones. 
4.1.3 September 1848 Hurricane 
 The hurricane of September 1848 took an unusual path from the western Gulf of Mexico 
eastward towards the west-central coast of Florida. A previous reconstruction of the September 
1848 hurricane by Ho (1989) (Figure 1.2) assumed that the hurricane originated in the Caribbean 
Sea, crossing western Cuba before recurving towards the Florida coast. However, the results of 
this analysis contradict Ho’s claim, and there is substantial evidence supporting the 
reconstruction presented in this paper. For one, it is highly unlikely that the storm passed over 
western Cuba on 23 October given that the lowest barometric pressure recorded at Havana that 
day was 29.93 in. (1013.4 hPa). If the storm were to have crossed western Cuba, a substantial 
drop in pressure would be expected. In fact, the barometric pressure at Havana on 25 October, 
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the day the hurricane made landfall at Tampa Bay, was slightly lower than on 23 October, 
measuring 29.86 in. (1011.1 hPa). Additionally, no reports of storm damage from western Cuba 
could be found in the Cuban newspaper Diario de la Marina in the ten days that followed.  
 Ho (1989) cites the gale at Brazos Santiago, Texas to justify the claim that the Tampa 
hurricane originated in the Caribbean, stating that it would be unlikely for the two reported 
storms to be the same tropical cyclone. However, this assumption disregards data that suggests 
the storm crossed the central Gulf of Mexico. One of the most important pieces of evidence is the 
account from the bark Touro, which describes hurricane conditions in the central Gulf of Mexico 
on 23 September. Furthermore, the southerly winds experienced by the bark Manchester on 24 
September indicate that the storm center must have been located to the west of 87°W longitude at 
that time. Additional shipping data from vessels in the Gulf of Mexico further support the track 
presented in this paper.  
 An analysis of synoptic conditions also helps to justify the storm’s easterly movement 
across the Gulf of Mexico. While the track of the September 1848 hurricane is unusual, the 
presence of a strong mid-latitude trough in the eastern U.S. likely prevented the storm from 
moving northward into the Texas or Louisiana coastline. Rather, the storm was steered eastward 
across the Gulf of Mexico and into Tampa Bay, where it made landfall as a damaging category 4 
hurricane. The track of the September 1848 hurricane can be compared to that of tropical storm 
Josephine, which occurred in October 1996. As shown in Figure 4.1, both storms originated in 
the western Gulf of Mexico and made a sharp easterly turn near 25°N latitude. Although 
Josephine turned to the northeast and made landfall in the eastern panhandle, the two storms 
shared a similar trajectory in which they traveled from the western Gulf of Mexico to the Florida 
trough (Pasch and Avila 1999) and it is very likely that the same mechanism guided the  
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Figure 4.1. Reconstructed track of the September 1848 hurricane compared to the track of 
Tropical Storm Josephine (1996). Josephine track data was dowloaded from the International 
Best Track Archive for Climate Stewardship Version 3 (IBTrACS v03r10). 
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track of the September 1848 hurricane. The trajectory of these storms demonstrate that with a 
favorable trough situation, it is possible for a tropical cyclone to travel eastward across the Gulf 
of Mexico and into the Florida coastline. 
 Nonetheless, it is even more unusual for a major hurricane to follow this easterly 
trajectory. In fact, the HURDAT record confirms that no major hurricane that passed within 80 
miles of Tampa Bay originated in the Gulf of Mexico (https://coast.noaa.gov/hurricanes/). The 
only other major hurricane known to make landfall in the Tampa Bay area occurred in October 
1921. This hurricane developed in the southern Caribbean and curved towards west-central 
Florida after passing through the Yucatán Channel. The storm reached a maximum intensity as a 
category 4 hurricane in the Gulf of Mexico, though it weakened to a category 3 hurricane prior to 
making landfall just north of Tampa Bay. The track of the September 1848 hurricane differs 
substantially from the track of the October 1921 hurricane, as shown in Figure 4.2. 
 Understanding the track and impacts of the September 1848 hurricane is important 
because it is one of only two major hurricanes to make landfall in the Tampa Bay area. Tampa 
Bay has not experienced the direct impact of a major hurricane in nearly 100 years, so residents 
of the Tampa Bay area do not have firsthand experience with a major hurricane or its aftermath. 
In September 2017, forecast models projected that Hurricane Irma would impact the region as a 
major hurricane, although ultimately the storm weakened before passing to the east of the Tampa 
Bay area. The threat from Hurricane Irma was a reminder to residents that Tampa is vulnerable 
to a major hurricane impact. Thus, it is essential to know how a major hurricane would affect the 
Tampa Bay area, especially considering the region’s rapid population growth in recent decades. 
The dangerously high storm surge and extensive damage to property and vegetation that 
occurred in 1848 has the potential to happen again if a major hurricane were to make landfall in  
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Figure 4.2. Reconstructed track of the September 1848 hurricane compared to the track of the 
October 1921 hurricane. Track data for the 1921 storm was dowloaded from the International 
Best Track Archive for Climate Stewardship Version 3 (IBTrACS v03r10). 
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Tampa Bay. Therefore, the hurricane reconstruction presented in this thesis is useful for 
improving hazard mitigation and hurricane preparation for future storms in the Tampa Bay area. 
 
4.2 Conclusion 
 This study utilized documentary sources such as newspapers and ship logbooks to make 
the historical record as comprehensive as possible for the hurricanes of October 1844, October 
1846, and September 1848. These three hurricanes were selected for this study because they are 
all documented major hurricanes that occurred in the 1840s, the decade before the HURDAT 
record begins. For each hurricane, the storm track was reconstructed, the storm intensity at 
landfall was evaluated, and the local impacts were assessed.  
The results of this study provide an important contribution to the field of historical 
paleotempestology. This study is impactful because an extended hurricane record and more 
complete database can help researchers better recognize hurricane risk at the regional and local 
scales. Hurricane return rates calculated using HURDAT data do not reflect long-term tropical 
cyclone variability and often exclude worst case scenarios. For example, although the September 
1848 hurricane is one of only two known major hurricanes to impact the Tampa Bay, this storm 
is not included in HURDAT because it occurred prior to 1850. The information presented in this 
analysis can be used in future studies of hurricane risk for the Tampa Bay region. Also not 
present in the HURDAT record, the hurricanes of October 1844 and October 1846 are two of the 
most devastating hurricanes in the history of Cuba. The storm track reconstructions presented in 
this thesis lengthen the hurricane record for both Cuba and the U.S., which will help to improve 
hurricane return rate estimations. An extension of the hurricane database to the 1840s will also 
help scientists better understand how different modes of variability, such as ENSO, AMO, and 
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NAO, influence the trajectory and intensity of hurricanes. In general, more data on historical 
hurricanes will aid in improving hurricane forecasting and risk assessment. Therefore, this 
detailed analysis of three historical hurricanes in the 1840s is a significant step towards a 
comprehensive understanding of both local-level hurricane risk and broad-scale hurricane 
variability.  
The results of this research are also useful in fields beyond meteorology and climatology. 
Other scientific disciplines such as ecology may utilize these results in studies of how plant 
communities respond to repeated hurricane impacts over a long time-scale. By detailing the 
economic and social impacts of landfalling hurricanes, this study helps historians gain a better 
understanding of the forces that shaped the development of American and Caribbean cities in the 
mid-19th century. This research also has implications for policy-making, since improved intensity 
estimations of historical tropical cyclones may lead to changes in building standards and 
insurance policies. Finally, this study serves to broaden the public knowledge of local hurricane 
history, especially for residents of Cuba and Florida.  
4.2.1 Limitations 
 While this study attempts to make the historical record for three 1840s hurricanes as 
comprehensive as possible, there are some inherent limitations to this form of paleotempestology 
research. For one, meteorological data on hurricanes were sparse prior to the modern era due to a 
lack of observational technology. Also, the instrumentation that did exist at the time was less 
accurate and precise than modern instruments. Landsea and Franklin (2013) estimate that 
uncertainty in hurricane intensity for 19th century storms can be about twice as much as it is 
today, though this is unlikely for tracks adjacent to and over land areas. The same study asserts 
that positional uncertainty has been reduced from between 75% and 85% since the mid-19th 
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century due to improved technologies such as weather satellites and aircraft reconnaissance. Also 
contributing to positional uncertainty is the fact that best tracks are smoothed and do not 
precisely recreate a storm’s history (Landsea and Franklin 2013). Additionally, data limitations 
make it difficult to determine the timing of extratropical transition, as was the case with the 
October 1846 hurricane. Asymmetries in the wind and thermal structure of a cyclone are 
defining aspects of the extratropical transition process that cannot be accurately assessed without 
detailed upper-level atmospheric data (Evans et al. 2017). While diagnosing extratropical 
transition is still complex, it is made easier today by an abundance of meteorological data and 
modern technology such as satellite imagery.  
There are also limitations in the collection of data. Collecting archival data can be an 
expensive and timely process, so it is impossible to be certain that all sources of information 
have been consulted in this analysis. Due to budgetary constraints, collecting the data firsthand 
from the archives was not feasible. Additionally, the documentary sources themselves can prove 
difficult to work with, such as handwriting that is challenging to decipher. Despite these 
limitations, this study contributes to efforts to expand the North Atlantic hurricane database by 
reconstructing the trajectories and assessing the intensities of three major hurricanes from the 
1840s.  
4.2.2 Future Work 
 The methodology outlined in this study provides a framework for further studies of 
historical hurricanes in the Atlantic basin. The next step for this research is to continue to 
reconstruct storm tracks for other 1840s hurricanes to complete the historical record for this 
decade. Chenoweth (2006) lists 34 tropical cyclones that occurred in the Atlantic basin in the 
1840s. Included in this list is the October 1848 hurricane, which affected the Tampa Bay area 
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only two weeks after the September 1848 hurricane. Another potential reanalysis effort would be 
the October 1842 hurricane, which likely crossed the Gulf of Mexico and made landfall near 
Cedar Key, Florida (Ho 1989). This study demonstrates the benefits of analyzing synoptic 
conditions in hurricane track reconstructions, so it will be important to include synoptic analyses 
in any future work.  
 Another goal for future research on historical hurricanes is to better understand and 
estimate uncertainty in the track and intensity analysis. Due to a lack of observational data, there 
is inherent uncertainty in the storm tracks. However, this uncertainty is difficult to quantify for 
an individual storm track. Future research will help to develop a method for applying mapping 
techniques that better represent uncertainty in the storm tracks.   
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